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PRESENTING TECHNOLOGY THAT LETS YOU 
PROGRAM YOUR OWN DESTINY. 


Electronics and computer equipment can be 
state-of-the-art today. And ready for the garbage 
can tomorrow. 

Demand for technology 1s changing that fast. 

And the people who can stay on top of it can 
write their own ticket in this world. 

Thats the beauty of the Air Force. 

We can put you to work with technology that 
you may not read about in magazines for years. 

We can teach you how to make sense of the 


most intimidating circuitry in existence anywhere. 
If you attend college, we'll pick up 7596 of 
your tuition. You can even earn an associate degree 
from the Community College of the Air Force. 
What does all that mean? 
It means theres no telling where technology 
is going in the future. 
But with Air Force training, you've always got 
a future to look forward to. For more information, 
call an Air Force recruiter at 1-800-423-USAE 


CALENDAR OF EVENTS FOR 1988 


MARCH 


Lawn & Garden 


Emphasis on new outdoor power equipment 
and other new products for lawns and gardens. 


Special discounts available. 
On Sale: February 10. 


Ad Closing: 4-color/December 28, 1987; 
B&W or 2-color/January 4, 1988. 


APRIL 

“The Great Outdoors '88" 
Special advertising 
supplement covering 
camping, boating, fishing. 
Plus where-to-go and what- 
to-do recreational vacation 
features. BONUS: Entire 
supplement will be inserted 
in the April issue of The 
Sporting Goods Dealer. 
Many other extra features for 
added impact. 

On Sale: March 15. 

Ad Closing: January 18. 


Spring Home Improvement 
opecial section on new 
home improvement prod- 
ucts, techniques, projects. 
POPULAR SCIENCE 
readers enjoy the chal- 
lenges of do-it-yourself 
projects as they improve 
and beautify their homes 
and yards for spring and 
summer. Special discounts 
available. 


On Sale: March 15. 


Ad Closing: 4-color/ January 25; 


B&W or 2-color/February 1. 


MAY 


What's New in Automotive 
Technology 

Emphasis on cars, trucks 
and advances in automotive 
engineering and design that 
will affect the vehicles we'll 
be driving in the years 
ahead. 


Travel 

A special section with U.S. map 
detailing research centers, industrial tours, special 
museums and other unique travel ideas of interest 
to POPULAR SCIENCE readers. 

On Sale: April 12. 

Ad Closing: 4-color/February 25; 

B&W or 2-color/March 1. 


JUNE 


"Backyard Barbecue" 
opecial advertising 
supplement featuring new 
products and ideas for 
summer backyard fun. 
opecial discounts and extra 
merchandising features for 
added value. 

On Sale: May 10. 

Ad Closing: March 18. 


Father's Day/Graduation 
Gift Ideas 


Special advertorial units in a 
colorful section in time for 
this important gift-giving 
period. Special combination 
discount with December 
Holiday Gift Guide. 


On Sale: May 10. 
Ad Closing: March 25. 


NOVEMBER 
What's New in Consumer 
Electronics 

Special section featuring the 
newest in audio equipment, 
TVs, camcorders, VCRs, 
personal computers, etc. 
Bonus distribution at 
January 1989 Consumer 
Electronics Show plus other 
value-added features for 
extra impact. 

On Sale: October 11. 

Ad Closing: 4-color/ 
August 25; B&W or 
2-color/September 1. 


DECEMBER 


Holiday Gift Guide 

Special advertorial units for the biggest gift-giving 
time of the year. Combination discount with June 
Fathers Day/Graduation Gift Guide. 

On Sale: November 10. 

Ad Closing: September 26. 


“The Best of 'What's New'" 

The year's 100 most clever and innovative new 
products in every category as chosen by the 
POPULAR SCIENCE editorial staff. Many value- 
added features. 

On Sale: November 10. 

Ad Closing: 4-color/September 26; 

B&W or 2-color/September 30. 
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(This schedule is subject to change). 


EVERY MONTH IN 

POPULAR SCIENCE 

Product-oriented feature articles on 

e Cars and automotive engineering 

e Consumer electronics 

e Cameras and photography 

e Energy 

e Lawn and garden equipment 

e New tools and techniques of working with 
tools 

e Home improvement projects and materials 

e Auto maintenance 


Plus feature articles with the 

latest news on 

e Science and technology 

e Aviation and Space 

e Innovative housing technology and design 
Regular Departments 

e Science Newsfront 

e Automotive Newsfront 

e Electronics Newsfront 

e Wordless Workshop 

e [aking care of your car 

e The Popular Science Car-care Quiz 


e The Popular Science Instrumented Car 
Tests 


e "Say, Smokey...", a clinic on car care by 
America’s most famous mechanic 
e Energy Q& A 
e Whats new in 
—products and technology 
—electronics 
—photography 
—products for your car 
—recreation 
—home improvement 
—tools 
—lawn and garden 
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: A SPA IS A SPA IS, 


A CONSUMER 
GUIDE 


If you've been considering a spa, you're probably 
already aware of the benefits and pleasures of 
whirlpool massage. However, not all spas are alike. 
The true test of any spa is whether it can provide 
these pleasures conveniently and efficiently. We'd 
like you to know what to look for when shopping for 
a spa and show you why the engineers who designed 
the HOT SPRING SPA have produced the best spa 
available today. 
1. FULLY WARRANTED MATERIALS AND 
CONSTRUCTION. 
The HOT SPRING SPA is made of the most advanced 
and durable material of any spa - ROVEL (A). 
Almost all leading manufacturers are turning 
toward this softly textured non-slip plastic 
because of its obvious superiority in spa 
applications. Unlike fiberglass or acrylic surfaces, 
ROVEL won't peel, blister, crack, or delaminate. 
As a result, ROVEL is guaranteed to be much 
more durable than any other spa material. In 
fact, while most acrylic manufacturers have 
reduced surface warranties to just one year, 
HOT SPRING SPA has stood firm with a full five 
years' coverage. HOT SPRING SPA is the oldest 
and largest manufacturer of ROVEL spas in 
the world. 


2. CONVENIENCE AND EFFICIENCY. 

Most spas have very little thermal insulation, some 
have none at all! Just how important is insulation? 
It's the most important feature in private spa 
ownership! Uninsulated spas will physically not 
operate in colder climates, making spa use as 
seasonal as a swimming pool. Further, a marginally 
insulated spa forces the heater to run continuously, 
costing you money. Many manufacturers try to 
compensate for the lack of insulation and their 
inefficient "air blower" systems by offering gas, 
220v., or convertible heaters. While these options are 
viable in professionally installed, commercial or 
continuous use applications, they represent an 
unsafe, inconvenient, and costly alternative for 
residential use. The HOT SPRING SPA is filled SOLID 
with 130 Ibs. of polyurethane foam insulation (B) and 
includes a 34" thick insulating cover as standard 
equipment (C). This heavy insulation makes it 
economical to keep the 110v. HOT SPRING SPA 
heated to your desired temperature 24 hours a day, 
regardless of location. You can use your HOT 
SPRING SPA at any time, day or night, in ANY 
climate, and for just pennies. 


3. HYDROTHERAPY JETS. 

Vigorous jet action is the key to true hydrotherapy. 
Only the HOT SPRING SPA gives you the option of 
powerful fixed jets (22 p.s.i. at each jet) (D), and the 
unique stroking effects of the MOTO-MASSAGE™, 
The exclusive MOTO-MASSAGE JET glides 
uh p and then down the entire length of 
your back in a continuous Sweeping motion (E). 
In addition, we provide a "warm air" control 
which can be reached from inside the spa so you 
can vary the intensity of the jets (F). These 
features combined with the STA-RITE Max-E- 
Glas pump provide the best hydrotherapy 
available today. (G). 


4. WATER CHEMISTRY AND FILTRATION. 
Look for a large water capacity when shopping for a 
spa. Units that contain less than 180 gallons make it 
difficult to maintain proper water chemistry and 
require frequent draining. In addition, a larger capac- 
ity aids in heat retention. The HOT SPRING SPA con- 
tains over 325 gallons of water. Unlike many portables 
that have overlooked the value of good filtration, the 
HOT SPRING SPA features a huge 45 square foot filter 
(H). Because of its size, it requires attention only 2 to 
3 times per year. Its top loading design allows you to 
inspect, remove and clean it without draining the spa. 
5. SEATING AND LIGHTING. 

The HOT SPRING SPA features a split level seating 
ring, built deep for comfortable reclining and total 
immersion (I), The barrier-free design eliminates the 
cramped, confined feeling of bucket seats, and 
allows you to move easily from fixed jets to moving 
jets or parts in between. The wide resting rim (J) 
provides an ideal perch for cooling off, or a safety 
bench for children. The HOT SPRING SPA also fea- 
tures an oversized underwater light with dimmer (K). 
Colored bulbs can be interchanged quickly and 
safely to create different effects. 


6, NO INSTALLATION. 

Simplicity of installation should be checked. An 
in-ground spa is the most difficult, requiring back- 
yard excavation, building permits and an expensive 
installation crew. Permanently wired 220v., and gas 
units are not much simpler, and completely elimi- 
nate the advantage of portability. The HOT SPRING 
SPA avoids these problems by requiring only com- 
mon household current to operate (110v. dedicated 
20 amp.) (L). Just fill it up and plug it in, Its unique 
“treated grid" system requires no specific foundation 
for set-up and, as a portable appliance, you can take 
the HOT SPRING SPA with you when you move. 


7. LISTED BY UNDERWRITERS 
LABORATORIES. 
The HOT SPRING SPA is completely listed by 
Underwriters Laboratories, the recognized experts in 
testing for safety. The importance of correct and safe 
electrical design should not be overlooked. Check 
for the U.L. Mark on the outside of any spa you're 
considering - you'll see it on the HOT SPRING SPA. 


We are proud of the quality features and 
performance we build into every HOT SPRING SPA. 
Each HOT SPRING SPÀ is an integrated design whose 
form follows function - the result of 10 years' 
evolution toward an ideal. So, before you buy any 
spa by any other name, see and test the HOT 
SPRING SPA. It's not the same. 


NOBODY BACIS 
YOU BETTER. 


Six models to choose from. Dealers nationwide. For a 
complete catalog and a dealer nearest you, please 
call: 800/243-9851, In California, call: 800/331-5832. 


WATKINS MANUFACTURING CORPORATION 
6225 El Camino Real, Carlsbad, CA 92008 
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There is nothing quite as distinc- 
tive as the sound of a dozen cylin- 
ders firing in the time lesser en- 
gines ignite six or eight. Could the 
V12 again become the ultimatein SS CnN 
luxury-car performance? Page 58 2E 
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bubbles 


Bubble memories store data in 
tiny bubblelike magnetic regions 
on a crystal’s surface—and they're 
making a comeback, with smaller 
bubbles and new ways to boost 
storage and shrink cost. Page 68 
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five other designs. Page 82 
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four to two cylinders when you're 
running at idle speeds. The result 
is cleaner, smoother, remarkably 


Add the industry's only 3-year 
and you can understand why the 


the engine that will not 


- Whether your notion of out superbly, Yet it can throttle rolls the engine back from 
= escape involves a ski boat, a run- back to a quiet 650-750 rpm for 
^ about or a bass boat, the new an afternoon of trolling. 
= Mercury 100 is without a doubt In addition, its been specially 
the perfect engine. designed to dissipate heat easier efficient operation. 
"ei BUILT-IN PERFORMANCE for long engine life. 
m AND DEPENDABILITY. 2+2 EQUALS SMOOTH limited anti-corrosion warranty, 
| The four-cylinder in-line 100 is OPERATION. 
- . truly an engineering marvel. With The new 100 boasts another Merc 100 is being heralded as 
x- astonishing low-end torque, a Merc exclusive: 


... newly designed gearcase and "Concept 2+2; 
 . larger cavitation plate, it pops up a feature that 
-4- Skiers, handles corners and planes automatically 


© Brunswick Corporation, 1988 


» Mercury Outboards are products of Mercury Marine, A Brunswick Company 
7 E 
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only live fast, but die 
old. No matter how 
you plan to escape. 


How they stand up 
to each other 
ADVANCED NEW CHEVY. 


All of these items are standard equipment on Chevys 
advanced new pickup: 


Chevy tops Ford in power. With a modern, fuel- 
injected Vortec V6 that gives you 15 more standard 
horsepower in the half-ton than Ford's old in-line 
6 gives you even with fuel injection. 


Chevy has a Getrag-licensed 5-speed manual 
transmission with overdrive. 

Chevy has a new double A-arm independent front 
suspension. Ford doesnt. 

Chevy has more glass area than Ford—933 more 
square inches of glass. 

Chevy's big new cab gives you more leg room, more 
shoulder room and more total room than Ford. 


Chevy has two-sided galvanized steel front, sides 
and rear—more of it than Ford. 


Chevy protects the paint with a new clear-coat finish 
you cant get from Ford. 


Chevy half-ton gives you a strong, massive new frame 
thats bigger and heavier than Fords. 


Chevy has a new all-welded cargo box with no 
exposed bolt heads to trap water and cause rust. 
Chevy has special indentations in the cargo box that 


let you build a platform of 2x6s across the top of the 
wheelhousings for two-tier loading. Ford doesnt. 


When it comes to 4x4 models, Chevy gives you shift- 
on-the-fly Insta-Irac as standard equipment. Ford 
still makes you stop, get out and change hubs. 


Drive the first all-new full-size pickup introduced 
in this decade: At your Chevy dealer's. 


“Excludes other GM products 


Comparisons based on data available at time of publishing 
Lets get i E LT Best-backed Chevys ever. 6-year/60,000-mile 
uc i J J powertrain warranty protection and 6 years 


quay commimmenT PAN. Or. 100,000 miles of body-rust-through 
See your Chevy dealer for terms and protection. Solid proof of the quality built into 
conditions of the limited warrant every new 1988 full-size Chevy pickup 


OLD NEW FORD. 

Ford says they're new. But you'll find their 1988 
pickup doesnt have much new to talk about: taillight 
lens, revised fuel-tank capacities, alternator/regulaton 
9-speed manual transmission and 5 new colors. 
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Readers 


Solar-race reaction 


I am surprised that the General Mo- 
tors Sunraycer entry in the Pentax 
Solar Challenge [Nov. '87 and this 
issue] is allowed a chase vehicle con- 
taining a computer that can remotely 
set the race car's cruise control. Taken 
to its logical conclusion, the John Paul 
Mitchell System's wind-assisted entry 
should have a chase vehicle with a 
large front-mounted blower, and all 
the solar vehicles should have a “chase 
| helicopter” that directs a powerful 
| light beam onto the vehicle from 
above. All outside assistance should 
be forbidden, and the Sunraycer should 
do its own computing. 

Anthony G. Rich, Madison, Wis. 


The sentence in the "Racing with the 
Sun article stating that the chase- 
vehicle's computer can regulate the race 
car's cruise control is incorrect. Accord- 
ing to Martyn Cowley of AeroViron- 
ment, chase cars are not permitted to 
directly affect the race car by drafting, 
fans, light beams, or remote control. 
The cruise control in GM's Sunraycer 
is activated by the driver on advice 
from the chase vehicle. 


Regarding that solar race across Aus- 
tralia, the Ford entry looks a lot like 
a soapbox-derby entry with a Ping- 
Pong table on top. One has to wonder 
| whether Ford Motor Co. is thinking 
| that it might be overpaying a whole 
| bunch of engineers! 

C. R. Carstensen, Salem, Ore. 


The sun-powered GM Sunraycer fea- | 


tured on your November 1987 cover 
might be fine for Australia, but it 
couldnt be licensed in Iowa because 
it has no headlights or windshield wip- 
ers. Of course, it wouldn't need them 
since it can't run in the rain or at 
night. But in Iowa the weather can 
change from sunny to rainy in a few 
minutes—imagine all the solar cars 
stranded on the highway at every 
shower! 


Robert D. Smith, Swisher, Iowa | 


It’s Greek to me 


I never expected that studying classi- 
cal Greek would help me catch an 


| Address letters for this column to: Readers Talk Back, POPULAR 
Science, 380 Madison Ave., New York, N.Y. 10017. We are 
unable to acknowledge unpublished letters. 


6 | POPULAR SCIENCE 


Talk Back 


error in PoPuLAR Science, but that 
happened in the December 1987 *Sci- 
ence Newsfront." The origin for Allo- 
saurus is indisputably Greek, for “liz- 
ard of a different sort.” Taxonomists 
routinely latinize words borrowed from 
many languages. 

Jeremiah P. Reilly, Philadelphia, Pa. 


Goodbye tiresome tire task 


I had just started thinking about the 
coming winter and delaying the 
dreaded task of changing and storing 
tires until the first snowfall when my 
December 1987 issue came. As I be- 
gan reading the article "High-Per- 
formance Tires," my eyes grew big. I 
had found what I was looking for: a 
good performance tire that will bite 
its way through the winter snow and 
save me the noisome task of tire 
changing. 

William Grdanski, McKeesport, Pa. 


Dangerous snack bench 
In regard to the December 1987 | 


“Readers Talk Back” letter that sug- 


| gested installing a small refrigerator 


in the ultimate workbench: Storage of 


any flammable items in a refrigera- | 


tor could be dangerous. Flammable 
fumes or gases could easily accumu- 
late in the small, closed confines of 
the refrigerator and then be ignited 
by a spark from the switch that turns 
on the light or thermostat. 

Brian Schnupp, Houston, Texas 


Bad suggestion. Solvents covered as 

tightly as you can will still leak va- 

pors. Unless the refrigerator is used 

exclusively for food and drink, the pos- 

sibility of drinking shellac thinner or 
eating contaminated food exists. 

Raymond S. Stephens, Director 

Environmental Health 

and Safety Office 

University of Illinois at Chicago 


Lead revisited 


It's ironic that after steadfastly claim- 
ing that our older cars would suffer 
no ill effects from using unleaded or 
low-lead fuel, the Environmental Pro- 
tection Agency now claims that the 
lead substitutes will not curb valve re- 
cession. I'm afraid that the EPA has 
fallen into its own credibility gap. 
Richard B. Fritz, Boulder, Colo. 
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Tandy Computers: 


: Because there is 
no better value." 
he Tandy 1000 HX 


Mibi Le xii The first desktop 
a ee | PC compatible with 
MS-DOS" built in. 


The Tandy 1000 HX marks a tremendous break- 
through in easy-operating personal computing. 
That’s because the 1000 HX is the first desktop 
— B PC with MS-DOS® built into memory. This 
UI r2 D) i I) p) C7 UD D LU] q "power-and-run"' feature lets you insert IBM? com- 
HHA ee " ane a TH patible software and go! And instead of cryptic 

adarna ME MES -| codes, you'll be greeted by plain-English phrases. 


| F | This system is ready to run from day one be- 
E Im ETE cause the HX comes with a 720K 31/2" disk drive, 
| Vid all the necessary adapters, and even our exclusive 
Personal DeskMate" 2 software. 


You get seven popular applications: word 
processing, an electronic filer, spreadsheet analysis, 
telecommunications, a calendar, plus a 16-color 
Paint program and a Music program. Personal 
DeskMate 2 is incredibly easy to use, with pull- 
down menus and dialogue boxes for selecting 
functions. You can also add a mouse for 
even easier operation. 

Come into your nearby Radio 

Shack today —the Tandy 1000 HX 


is your best value in entry-level PC 


computing. (25-1053) 


Send me a 1988 Name / 
- computer catalog. oompany | 
N 3 Mal pus Shack Aes 
300 One Tandy Center : 
Fort Worth, TX 76102 City a 
iin / 
> 


. Radie Shaek 


MS-DOS/Reg. TM Microsoft Corp. IBM/Reg. TM IBM Corp. Th e Te chn al ogy G tor ™ 
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Readers Talk Back contin: 


Your October 1987 article "Is There 
Life After Lead?" is the best I have 
seen on the subject of valve recession 
due to unleaded gasoline. But you 
have still left me wondering whether 
aviation-grade gasolines might be used 
to supply some tetraethyl lead for my 
old car. 

Moe St. Pierre, Palm Coast, Fla. 


Walter R. Haessner, executive director 
of the International Society for Vehi- 
cle Preservation, replies: “Aviation gas 
is not recommended for octane boost 
or valve protection. First, it is illegal 
to put av-gas in street vehicles with- 


| out paving state and federal road 


taxes. Second, the additives in av-gas 


zoning system. We have done no such 
study. I believe there was a misun- 
derstanding of the results of another 
study we did on energy-efficient new 
homes. One of our better performing 
houses experienced electric bills about 
28 percent lower than the average 
home's. This home does have a Trol- 


| A-Temp motorized damper system, but | 
| it also has low-E tinted glass, a heat 


are not the same as those in gasoline 


formulated for street use. Your car 
might not start in the cold months due 
to the lower volatility of av-gas, and 
under certain circumstances, use of av- 
gas could contribute to other engine 
operating problems. These include 
fouled plugs, plugged injectors, and 
excess combustion-chamber deposits, 
which raise the required octane num- 
ber for your engine." 


Amassing mass 


wrong in his explanation of why par- 


ticle speeds close to the speed of light | 


are needed in a super collider atom 
smasher [^RTB," Nov. '87]. He's right 
in that the energy of a speeding par- 


ticle is Vómv^?, and to achieve very high 


energy one must make the velocity as 
high as possible—close to the speed 
of light. But a more important reason 
is that, as Einstein pointed out, the 
mass (m) itself increases with veloc- 
ity (v). In fact, when v increases to 
close to the speed of light, the parti- 


| cle mass increases many thousandfold. 


This means that the required enor- 
mous increase in particle energy is 


| achieved far more through mass in- 


crease than from an increase in ve- 


| locity alone. In the latest electron-type 


accelerators the mass increases by a 


| factor of about 50,000— when the elec- 


tron’s speed becomes within one part 


| in a billion of the speed of light. 


William A. Shurcliff, Ph.D. 
Honorary Research Associate 
Harvard University Physics Dept. 
Cambridge, Mass. 


Zoned-out study 


| In the October 1987 article "Zone Con- 


trol for Forced-Air Heat," you men- 
tion a study that the Jacksonville 
Electric Authority did on a thermo- 
statically controlled motorized damper 
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pump, R-30 ceiling insulation, R-11 
wall insulation, and other energy- 
saving features. We have made no es- 
timates or conclusions as to how each 
feature contributed to the reduction. 
Bruce Dugan, Coordinator 
Jacksonville Electric Authority 

New Home Program 

Jacksonville, Fla. 


Car-powered tools 


The portable gasoline-powered saw, 
rotary hammer, and hammer drill 
(“Gutsy Gas Tools," Dec. '87] have a 
potential competitor. Electrol Equip- 
ment in Mankato, Minn., makes a full 
line of generators that can be mounted 
under the hood of a car or truck and 


If you can get a car or truck to the 


| work site, you can use every 110-volt 
Arthur Fisher was partly right, partly | 


electric tool from your home workshop. 
David K. Hackley, Minneapolis, Minn. 


High-priced headlamps 


I have found the “Parts and Service" 
pricing in your car tests to be a good 
determination of the cost of dealer 
service. However, over the past few 
years, more American cars appear to 
be using the specialized type of head- 
lamps that in the past were found only 
on Japanese automobiles. A headlamp 
replacement for some cars has been 
approaching $50; and besides the man- 
ufacturer, there is no alternate source 
for some lamps. Maybe you should in- 
clude this headlamp-replacement cost 
in your “Parts and Service” list. 
Robert A. Klabis, Bedford, Mass. 


Correction: Due to incorrect informa- 
tion received from a contributor, the 
name of John O. Cole, vice president 
of Grolier Electronic Publishing, was 
misspelled in “Dazzling Data Discs” 


| [Dec. '87]. Also, the Grolier Electronic 


Encyclopedia on CD-ROM has no il- 
lustrations, as was stated in the arti- 


| are powered by an automotive engine. | 


cle. In addition, the price of the CD- | 


ROM encylopedia was incorrectly 


quoted in the article. It sells for $299, | 
and the 1988 update edition will be | 


less than $100. Further information 
on the encyclopedia is available by 
calling 1-800-858-8858. 
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Science Newsfront 


By ARTHUR FISHER 


Ultra- realistic simulation a of l light shining through « Sked gins is made possible hy t new v Cornell EE | 


More light fantastic 


All of the pictures on this page, though 
they may seem to be perfectly natu- 
ral photographs of real scenes with 
various kinds of lighting, are in actu- 
ality computer mimicries. They were 
made utilizing powerful new tech- 
niques recently developed by an in- 
terdisciplinary team of researchers 


Le 
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LO 
"E Da 


Lighting effects of atmospheric ingredients, such as smoke 
and dust, at different times of day can be reproduced with 


NELLO 


in Cornell University's Program of 
Computer Graphics, which is under 
the direction of Professor Donald 
Greenberg. 

The new computer programs, termed 
“major breakthroughs” in the effort to 
depict lighting effects realistically, can 
solve previously formidable problems, 
for example, depicting the subtle ef- 
fects of atmospheric components such 


as dust, smoke, and fog. The two pic- 
tures at the bottom of the page show 
an imaginary scene, first in a smoky 
room in the afternoon and then at sun- 
set. The picture above, of an equally 
imaginary etched-glass arrangement, 
shows how a range of transparency 
can be simulated with a technique 


called "two-pass" to calculate trans- 


Continued 


Cornell's new computer-graphics techniques. Left, a simu- 
lation of a smoky room; right, the same room at sunset. 
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mission rather than reflectance of 
light. 

According to its developers, John 
Wallace, Michael Cohen, and Green- 
berg, the two-pass method combines 
two traditional computer-graphics 
techniques, ray tracing and radiosity. 

Ray tracing constructs a scene by 
compiling an enormous number of in- 
dividually calculated light rays as they 
reflect off objects in the scene and ar- 
rive at a single point in space—the 
eye of the observer. It excels at depict- 
ing shiny or reflective objects, but can- 
not handle the interreflections among 
many objects in a scene in which the 
color of one object subtly influences 
others. 

Radiosity, by contrast, renders a 
scene based on the interactions among 
light rays emerging from diffuse sur- 
faces in the scene. Each surface there- 
fore has a subtly different color. But 
because it computes the appearance 
of an entire environment regardless 
of where the observer’s viewpoint is 
located, it is confused by mirrored or 
shiny surfaces, because these change 
color with every shift in the viewer's 
position. 

"Each of these approaches has good 


| and bad points," says Cohen. “So what | 
| we've done for the first time is to com- | 
bine them in a scheme that 1s more | 


effective than the two individually." 


A Polish boomerang? 


| It is natural to associate the throw- 


ing stick that always comes back— 
the boomerang— with Australia. The 
name itself originates with Australian 
natives. But such weapons have also 
been found in Egyptian tombs and 
Dutch bogs—all over the world, in 
fact. 


Now archeologist Pawel Valde-Nowak | 


and his colleagues report in the jour- 


nal Nature that they have found the 
oldest boomerang in the world—in a 
cave in southern Poland. It is a curved 
segment of mammoth tusk, a little 
more than two feet long, flattened at 
both ends. The upper surface retains 
its natural curvature; the underside 
has been polished almost flat—a rea- 
sonable prescription for making a boom- 
erang. As of their report, none of the 
archeologists had chanced a throw. 


Be glad you're myopic 


For the first time, a large-scale scien- 


tific investigation has confirmed what 


had only been suspected previously: 
There is a positive correlation, at least 
in males, between nearsightedness on 
the one hand and intelligence level 
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This 40-million-year-old frog was found 
preserved in a Dominican amber mine. 


By far the oldest known mammalian fos- 
sil is 30-million-year-old hair in amber. 


and academic achievement on the other. 
Researchers at the Sheba Medical Cen- 
ter of Tel Aviv University in Israel 
report in the Archives of Opthalmol- 
ogy that they studied nearly 158,000 
males aged 17 to 19 and found myo- 
pia strongly associated with both in- 
telligence and years of schooling. The 
reasons are unknown, but both hered- 


ity and environment are thought to 


be important factors. 


Ancient amphibian in amber 


The two photos above are changing our 
views on the nature and diffusion of 
animal forms tens of millions of years 
ago. Both show animal remains trapped 
in nature's best preservative: amber. 

The upper photo shows a tiny Car- 
ibbean tree frog, about an inch long, 
embedded in amber that was formed 
40 million years ago. Dug from a sub- 
terranean amber mine in the moun- 


tains of the Dominican Republic, it is 
the first documented find of its kind. 
According to George O. Poinar Jr., an 
insect pathologist at the University of 


| California, Berkeley (who took both 
| photos), it reveals that 40 million years 
| ago the Caribbean region had a more 


diverse animal population than pale- 
ontologists had previously believed 
existed. 

The find is spectacular; most ani- | 
mal fossils consist of bones or shells 
in which much of the original organic | 
material has been replaced by miner- 
als. Amber has the ability to preserve 
the skin, muscle, and other soft tis- 
sue structures of the original animal. | 
"In this specimen," says Poinar, "por- 
tions of the skin and the eyes are still 
intact, and through some of the more 
transparent skin, we can clearly see 
the fine details of the skeleton." 

The lower photo is even more pro- 
vocative. It shows mammalian hair, 
also embedded in Dominican amber, 
and some 30 million years old. “Pre- 
viously,” says Poinar, “the oldest known 
mammalian remains dated from the 
Pleistocene—no earlier than 100,000 
years ago." 


Biggest thing in the cosmos 


The largest astronomical structure 
known is a flat, oblong supercluster 
complex containing millions of galax- 
ies and spanning one-tenth the diam- 
eter of the observable universe—and 
our own galaxy, the Milky Way, is part 
of it. 

That is the conclusion of astrono- 
mer Brent Tully of the University of 
Hawaii's Institute for Astronomy, based 
on a supercomputer analysis of the po- 
sitions of so-called "rich clusters." 
Those are densely packed groups of 
thousands of galaxies, with each gal- 
axy containing roughly 100 billion | 
stars. As a result of this analysis, | 
Tully concluded that about 60 rich 
clusters are concentrated in a huge su- 
percluster complex that is about a bil- 
lion light-years long and 150 million 
light-years across. 

"The observation of such immense 
flattened structures," says Tully, "poses | 
a couple of major challenges to conven- 
tional theories of galaxy formation." 
The astronomer's research was funded 
by the National Science Foundation. | 


Instant fresh water 


Engineers from the Department of En- 
ergys Argonne National Laboratory 
and the Solar Energy Research Insti- 
tute (SERD have succeeded in convert- 

Continued 
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The Eldorado and the ‘Vette. The 
T-Bird and the Woodies. Unforgettable 
dream machines, to take us on a trip 
back through time. 

They're all here! The Classic Cars 
of the Fifties. Twelve authentically 
detailed replicas, in the prized 1:43 
scale. Each /oaded with special features 
usually reserved for one-of-a-kind 
models costing hundreds of dollars 
or more. 

Hinged doors and hoods that 
open. Bucket seats. Sculptured 
engines and undercarriages. Painted, 
hand-polished metal exteriors. All 
in the cars' original colors. As many 
as fifty separate components hand- 
assembled to form a single car. 

There's never been anything 
like it in the hundred-year history 
of model car collecting. Imagine! 
Classics of this size and detail at just 
$55 each. And the wall display 
crafted of hardwood and veneer — is 
yours at no additional charge. 

It's the definitive collection. With 
every car chosen by the connoisseur's 
magazine Automobile Quarterly. And 


The most exciting cars 
of our lifetime. 
In the most dazzling collection 
of die-cast models ever! 
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Display shelf measures 2034" tall, 1834" wide. 
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each one precisely crafted, to exacting 

new standards of excellence. 
Outstanding value. From Franklin 

Mint Precision Models, of course. 


Cars shown approximately actual size. 
Corvette 37/s"L Thunderbird 444"L Cadillac 5Va"L. 


SUBSCRIPTION APPLICATION 


Please mail by February 29, 1988. 


Franklin Mint Precision Models 
Franklin Center, Pennsylvania 19091 


Please enter my subscription for The Classic Cars 
of the Fifties, consisting of 12 imported die-cast 
models in the prized 1:43 scale. 

| need send no money now. | will receive a new 
replica every other month and will be billed for 
each one in two equal monthly jnstallments of 
$27.50* each, beginning prior to shipment. The 
50s-styled imported display, and a customized 
reference binder, will be sent to me at no addi- 
tional charge. *Plus my state sales tax 


Signature 


Mr 
Mrs. 


Miss 


L AFPLICATIONE ARE SUBJECT TO ACCEPTANCE 


Address 
City 


si Gp 11527-57 


ing seawater to fresh water in a matter 


Saturn is a huge machine 


for simulating the flux of | Be 
X-rays spewed out in nuclear E: 
explosions. Converted from 

a Particle Beam Fusion Ac- 
celerator, Sandia National La- 
boratories' Saturn is a giant. 


of mere minutes—in fact, at the rate 
of six gallons per minute. The exper- 
iment is an outgrowth of work on 
ocean thermal energy conversion, or 
OTEC, power plants being conducted 


| in Hawail. 


In an OTEC plant of the open-cycle 
type, warm surface water from tropi- 
cal seas at about 78 degrees F would be 
drawn into a vacuum chamber where 
the pressure is about one percent of 
atmospheric. Because of the low pres- 
sure, about one percent of the water 
would flash into steam and then drive 
a turbine. Cold water pumped from a 
half mile below the surface would then 
be used to condense the steam into 
fresh water. 

The Argonne-SERI experiment de- 
monstrated for the first time that such 


fresh-water production is feasible. “In | 


addition to providing electricity,” says 
Anthony Thomas of Argonne, “future 
[offshore] OTEC plants could provide 


fresh water to islands and coastal cit- | 


ies. A 10-megawatt OTEC plant could 


produce about five million gallons of | 


fresh water a day, enough power and 
water to supply a city of 10,000 to 
20,000 inhabitants. 
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Nuclear 
simulator 


Does the picture above look familiar? 
It should. Represented in the artist's 
cutaway drawing is Saturn, a new X- 
ray simulation facility at Sandia Na- 
tional Laboratories in Albuquerque, 
N.M. But the machine has actually 
been converted from a device called 
the Particle Beam Fusion Accelerator I, 
or PBFA I, which was built to test 
concepts in inertial confinement fu- 
sion, one way of generating controlled 
thermonuclear fusion energy. PBFA I 
was supplanted, however, by an im- 
proved version, PBFA II, which ap- 
peared in these pages in March 1984. 
The old model has now been turned 
into a radically different machine with 
an entirely different purpose. 
Saturn is designed to simulate one 
aspect of a nuclear-warhead explosion: 


| the torrent of high-energy X-rays such 


EE EEE EEOODSY SSIS _$_<_ E —————————————————— 
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a weapon would unleash. The machine 
is a monster, 96 feet in diameter, and 
uses 25 trillion watts of electrical 
power—a 12.5-million-ampere current 
of electrons accelerated up to two mil- 
lion volts—to generate large fluxes of 
the radiation. It is the nation’s larg- 
est such simulator. 

Why mimic the effects of a nuclear 
explosion? The defense establishment 
wants to know how such a blast would 
affect modern weapons systems, espe- 
cially their electronic circuits, which 
are particularly vulnerable. The new 
device will allow irradiation of much 
larger components and at much higher 
X-ray doses than was ever previously 
possible. 

Sandia National Laboratories is op- 
erated for the Department of Energy 
by AT&T Technologies. 
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Winston. 


20 CIGARETTES 


King AY SIZE 
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16 mg. tar , 1.2 mg. nicotine av. FILTERS 
per cigarette by FIC method. 
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SURGEON GENERAL'S WARNING: Quitting Smoking Ay f ACH ae 
Now Greatly Reduces Serious Risks to Your Health. cii M i TOBACCO TASTE 


TOYOTA 4x4 
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"TOYOTA QUALITY. . x 


7C WHO COULD ASK FOR ANYTHING MORE! "o Bae 


NO OTHER COMPACT 4x4 CAN OUT-MUSCLE 


THE TOYOTA V6. 
| — —r Now you can have V6 horsepower, 
|. V6 torque, and Toyota quality all in 
: one spectacular machine: the 1988 
Toyota 4x4. 
Available in every Toyota 4x4 

Truck, from Standard Bed to he 
_ Xtracab SR5 to 4Runner, the all- | | . 5 
| new V6 is pure power. Standon œM ig MAR NS 
it, feel the strength of 145 horse- | k Ame UE 7: 

power and 180 ft-lbs of hard- amu a 

charging torque. No other compact 

V6 can outperform it, on the pave- 
LT | mentor in the dirt. And none of 

| — — them can outshine the Toyota 4x4's | ^ ! 
| rugged good looks. 3.0-LITER, 145-HP 
What a combination: V6 power, 

| Toyota Hi-Irac independent front suspension, high running ground 
| clearance, and the quality that made 
Toyota Trucks the most reliable com- 
=, > "n pet 4 trucks sold in the U.S" Drive. — ——— 


— i | the 1988 Toyota 4x4 V6, a powerful 


Lx 


compact 4x4's in America** Now | 
the balance of power shifts to vou. 


Get More From Life...Buckle Up! 


| 


new addition to the 71 selling line of 
| 
| 


ban 


Nissan's newest MID4 prototype featur 


220-mph Nissan 


If Nissan Motor Co. ever builds a 
$100,000 sports car, it will owe its in- 
spiration directly to the MID4, a roll- 
ing test bed of high-speed technology 
that has come a long way since an 
early-generation prototype was un- 
veiled two years ago. 

Nissans latest version of the MID4 
was shown recently in Japan sport- 
ing a new body and a higher horse- 
power engine. Car buffs will notice 
more than a passing resemblance be- 
tween the new Nissan and the Ferrari 
Testarossa. Power for the MID4 is 
provided by a three-liter twin-turbo- 


| charged 325 horsepower V6. The MID4 


powers and steers all four wheels with 
a complex computer setup that dic- 
tates torque and rear-wheel steering 
angle. 

The car features a double-wishbone 
suspension in the front and a multi- 
link rear axle. The rear-steering 
system is sensitive to variations in 
the vehicle's speed and steering input, 
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and a super-sleek b 


and functions through a slightly dif- | 


ferent steer-angle sequence than the 
Honda and Mazda systems now on the 
market. 

With a top speed of almost 220 mph, 


the MID4 is in the super-car league | 


with the Porsche 959 and new Ferrari 
F40. And unfortunately, like the 
Porsche 959, it is unlikely the car will 
ever see the open road in the United 
States, or anywhere else, for that mat- 
ter. Nissan says the car is too expen- 
sive for the U.S. market, and if a sim- 
ilar car is ever produced, it will likely 
be a less-expensive variation. 

But Nissan is planning new, more 
expensive products for the near future, 
particularly in its new Infiniti luxury- 
car division. So there's a good chance 
that bits and pieces of the MIDA, in- 


cluding the four-wheel drive and rear- | 


steer system, will appear soon on 
Infinitis production models. 

One problem in selling such a ve- 
hicle is that its most innovative tech- 
nical features—four-wheel drive and 
four-wheel steering (so unusual two 
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years ago)—have already been brought 
to market by other companies in ve- 
hicles priced well under $20,000. 


Passable Passat 


Volkswagen AG’s new Passat sedan 
—sold in the U.S. as the Quantum—1is 
expected to make its debut at the Ge- 
neva Auto Show. Our spies tell us that 
a station wagon as well as the notch- 
back sedan in our photos have been 
circulating test tracks for some time. 
Insiders recently revealed that a su- 
percharged four-cylinder engine will 
be the premium power plant, rather 
than the narrow-angle V6 originally 
planned. 

Both supercharged and narrow-V6 
power trains are innovative approaches 
to cramming power into a small front- 
drive car. The Volkswagen supercharg- 
er, known as a G-Lader |"Supercharg- 
ing Is Back,” Jan. 87], is spinning 
now in a few sporty European mod- 
els. It compresses air in two concen- 
tric, rotating spirals and is powered 

Continued 


Volkswagen’s new Passat notchback sedan will be seen in 
the U.S. in roughly 2 yrs.—a wagon follows. 
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BMW's spanking-new five-series is a near look-alike to the 
just recently introduced seven-series flagship models. 
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Amazingly Low Cost! 


Now every gardener can enjoy the easy handling, life- 


time quality and all-purpose excellence of a rear-tine, 


powered-wheels TROY-BILT ® Tiller... at a price com- 


parable to what you'd spend for a hard-to-handle, 
limited-use front-tine machine! 


Announcing 


PRICE BREAKTHROUGH in 
rear-tine tillers! 


Legendary Performance and Quality at an 


The NEW TROY-BILT TUFFY MODEL will bust y=, 


sod... prepare seedbeds... cultivate 
between rows... ^power-compost" . 
organic matter directly into 

your garden soil... in short, do 
all your gardening jobs quickly, 
efficiently, and more easily than 
you ever dreamed possible! 


Product available in Canada 


B O Full, No-Time-Limit 
Warranty is the best in the 
industry! 
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Weed your entire garden in 
just minutes! 


Till i in early crops to ded 
your second plantings! 


5 xi^ . ; Models, including the brand new Tuffy, plus news about “Off- 


Í [] Powered wheels seta smooth, steady pace! 


7 Rear tines work the soil 
thoroughly, chop and 
shred organic matter! 


j d , Why Be AN with a front-tine tiller... 
ot E. when you canowna 


TROY-BILT for 
about the same 
price! 


ro For E de tails tare 
Mail the attached card or this coupon 
RIGHT AWAY! . 


©1988 Garden Way Inc. 
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Automotive 


directly from the crankshaft. The re- 
sult is instantaneous power, unlike 
the power lag characteristic in many 
turbocharged engines. 


the new Quantum, a narrow V6, with 
just 18 degrees between the cylinder 
banks, will apparently have to wait 
for a later model—if it isn't eventu- 
ally dropped altogether, as rumors 
suggest. 


BMW’s new "Five" 


BMW’s 530i is expected to arrive in 
the US. in 1989 with a three-liter 


power plant, slightly larger than the | 


2.8-liter in-line six-cylinder that pow- 
ers the current 5281. 
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The Wheeler vortex generator smooths 
the turbulent airflow at the rear win- 
dow. The yarn streamer (middle photo) 
demonstrates the quieted airflow. Key 
to the system is a vortex-generator strip 
(left) just above the rear window. 


Bodywork for the new car looks sim- 
ilar to that of the recently introduced 


7351, with smoother, rounder body 


lines and a shallower rear-window 
rake to improve aerodynamics. 


Perplexing vortex 


Getting airflow to “stick” to a curved 
surface is an airplane designer’s prob- 
lem that is fast becoming important 


| in auto design as well. Keeping air 
The engine originally planned for | 


flowing smoothly over the rear of an 
automobile can improve aerodynam- 
ics and reduce drag. But where the 
airstream takes a sharp turn, such as 
where the car roof meets the back win- 
dow, the air tends to become unglued, 
and unruly. 

Aeronautical engineer Gary O. 
Wheeler of Costa Mesa, Calif., an- 
swered the problem with a vortex 
generator—tiny vertical fins often 
used on the upper surface of aircraft 
wings. 

Wheeler has developed a wedge- 
shape vortex generator that spins off 


tiny columns of air that behave like 
miniature tornadoes. The high energy 
of the vortex has the effect of pulling 
layers of moving air together. In areas 
where the layers tend to separate, 
such as the rear window, a vortex can 
keep them flowing smoothly, pulling 
the airflow along the surface of the 
glass. Wheeler's plastic panel of wedge- 
shape vortex generators sticks on a 
car’s sheet metal and creates vortexes 
close to the surface. 

Wind-tunnel tests on a Honda indi- 
cated a significant drag reduction. In 
another application, the smooth flow 
on the afterbody of a race car helped 
the aerodynamic "wing" on the rear 
of the car generate extra down force. 

Wheeler's first customer, however, 
isnt an auto company—it’s Cessna 
Aircraft Co., which plans to use the 
generators on the wing flaps of a 208 
Stretched Caravan to enhance lift. 

The biggest drawback to its use on 
a production car may be its appear- 
ance. The generators appear as a row 
of blisters along the roof line—a rad- 
ical-looking styling detail that may 
be tough to sell to Detroit designers. 


Six on the floor 


Muscle-car transmission builder Borg- 
Warner Automotive recently demon- 
strated an experimental six-speed 
manual transmission that is likely to 
show up soon on future production 
cars. The 340-pound-feet torque capac- 
ity of the new Borg-Warner six-speed 
puts it solidly in the application range 
of most domestic muscle cars. General 
Motors Corp. recently started a new 


| program for a future-generation Cam- 


aro due out in 1992, about the same 
time Ford expects a new chassis for 
the Mustang. Both next-generation 
muscle cars would be likely candidates 
for the new gearbox. Even closer is 
the so-called “King of the Hill" Cor- 
vette, with a 32-valve 380-horsepower 
V8, due out next year. 

The six-speed gearbox is an evolu- 
tion of the four- and five-speed manu- 
als Borg-Warner has been making for 
powerful front-engine rear-drive cars. 
The new T-6 unit operates as an over- 


drive in the top two gears, allowing a | 


broad range of gear ratios. 

Along with the six-speed, Borg- 
Warner also unveiled a new “modular” 
all-wheel-drive system that is de- 
signed to fit in existing cars and light 
trucks. That makes it easier to add all- 
wheel drive without a complete chassis 
rework, which should increase the 
number of all-wheel-drive options 
available. 

The Borg-Warner system achieves 
Continued 
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Exciting NEW Car Wax In Colors! 


e Helps restore original 
colored beauty. 

e Eliminates swirl marks. 

e Eliminates white 
residue. 

e Covers "spiderweb" 
scratches. 

e Made with pure 

carnauba. 

No abrasives. 

Easy on, easy off. 

10 colors. 

Inexpensive ($9.95). 

Satisfaction guaranteed. 

Fast toll free number. 

e Great gift item. 


THE ONLY CAR WAX 
IN COLORS. 

Cars come in all sorts of colors. 
Color was important to you when 
you chose your car. Why not protect 
that color with a wax that comes in 
colors? After years of research, the 
KolorKey Company has patented a 
process by which color is added to 
pure carnauba wax. Now you can 
make the color of your car richer 
and deeper with the ONLY car wax 
in colors. There are ten colors to 
choose from: black, red, brown, yel- 
low, silver/gray, burgundy, green, 
navy, light blue and natural (clear). 
Choose the color that most closely 
matches your car. 

NO WHITE RESIDUE. 

Removing the swirl marks, white 
residue and powderthat other waxes 
leave make waxing a tedicus task. 
With KolorKey there is absolutely 
NO white residue, NO white pow- 
der, NO swirl marks, and NO tedious 
detail work. 

CONTAINS PURE CARNAUBA 
WITH NO ABRASIVES. 

KolorKey's patented formula is 
made with only the finest grade of 
pure carnauba and contains abso- 
lutely no abrasives. KolorKey is safe 
on all types of car finishes. 


COVERS TINY SCRATCHES. 
KolorKey removes those tiny 
"haze" or“spiderweb’ like scratches 
on all colors, even on black 


EASY ON, EASY OFF. 
KolorKey's smooth liquid car- 
nauba goes on easy and unlike 
waxes that become hard to get off 
after drying, KolorKey is easy to get 


off. Many have cut their waxing time 
in half with KolorKey. 


HOW LONG DOES 
KOLORKEY LAST? 
KolorKey leaves your car with a 
tough protective high gloss shine 
that will normally last over half a 
year. Use it 2-3 times a year for 
maximum protection. Many find 
KolorKey such a joy they wax every 
few weeks. KolorKey comes in 16 
oz. bottles, enough for 2-3 waxes 
each. 


SATISFACTION GUARANTEED 

If you are not satisfied with any 
KolorKey product, simply return the 
unused contents to us and we will 
gladly refund your full purchase 
price. 


HERE'S WHAT 
OUR CUSTOMERS SAY 


*...l own a Porsche, and am a fanatic 
about its care. One thing that your wax 
does is take out the swirl marks from my 
car. After waxing with KolorKey, my car 
looks like it did when it left the show- 
room floor." Bill S. - Dallas, Texas 
" .,. This is the best car wax | have used. 
Usually a carnauba wax is very hard to 
get off my car after it dries. KolorKey 
goes on easy and comes off easy, and 
itseems to make the color of my car look 
much deeper and richer." 

Jack N. - Anthony, New Mexico 
*...lamsoldon your car wax in colors. It 
is not only the best wax | have used, but 
the elimination of the white residue and 
powder on my burgundy car makes the 
waxing a joy." 

John P. - Santa Rosa, California 

“..| have used many different brands 
of car waxes over the last 36 years, but 
since | used your KolorKey recently | 
discovered what | have been missing." 
Francis W. - Baltimore, Maryland 


NEW POLISHING CLEANER 
IN COLORS. 

If your paint is dull, faded or oxi- 
dized, or if it has tar spots or water 
spots or old wax and polish buildup, 
use our exciting new colored polish- 
ing cleaner before waxing. It con- 
tains amazing new KAOPOLITE® (a 


substance used to polish expensive 
jewelry) and it willshine new life into 
your paint. It is so gentle it cannot 
even leave a “spiderweb” scratch 
on your paint and it will not leave 
white residue or powder. It may 
save you the cost of a paint job. It 
also comes in 16 oz. bottles in the 
same 10 colors as our wax. 


NEW VINYL WAX 
IN COLORS. 

Why not protect the classy touch 
of the vinyl on your car with the only 
vinyl wax that comes in colors. It will 
enhance the color of your vinyl and 
protect it from cracking, chipping, 
peeling, and discoloring. It will also 
protect it from the ultraviolet rays of 
the sun, dirt, grime, and soap creat- 
ingasmooth, slick, protective finish. 
You can also beautify rubber with it. 
It comes in 16 oz. bottles in six 
colors: black, burgundy, navy, brown, 
silver/gray and natural (clear). Sim- 
ply orderthe colorthat most closely 
matches your vinyl. 
DEALERSHIPS ARE AVAILABLE. 
FAST TOLL FREE NUMBER. 

For purchase or further infor- 
mation, call toll free 1-800-227-5425 
(in Colorado, call 303-772-4797) or 
send to KolorKey, 407 Del Rio Road, 
Berthoud, Colorado 80513. 

PRICES: $9.95 each + $3.00 ship- 
ping. FREE shipping on 4 or more bot- 
tles of KolorKey products. 
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Sleek Hyundai was spotted by a spy 
photographer, who almost overlooked 


a range of torque splits through the | 


use of an electromagnetically actuated 
clutch pack and a planetary differen- 
tial. Variable torque splitting has been 
until just recently the exclusive prov- 
ince of the drive lines in a handful of 
luxury models. 


Windshield wizardry 


General Motors' Delco Remy Division 
is offering a new version of heated 


window glass that is completely trans- 


parent, thus making it more suitable 


for windshields. Earlier versions of | 


this type of glass wore a heavy bronze 
tint. 

The ElectriClear windshield glass, 
developed in conjunction with Libbey- 
Owens-Ford Co. (Toledo, Ohio), is ex- 
pected to appear on 1989 models. It is 


_a three-layer system, with a thin con- 
| ductive coating sandwiched between 


two exterior glass layers. The system 
is claimed to clear a frosted windshield 


| in as little as two minutes. 


Daihatsu's Charade is a newcomer in 
the low-cost-car field. The maker says 
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it because it blended so well with ex- 
pensive aero sedans parked nearby. 


Engine race 


More brand-new engines may be 
turned out during the next three years 
than at any time in history. The rush 
to bring new designs to market is 
being spurred by Japanese auto mak- 
ers plans to build small-displacement 
V8s. Toyota, Nissan, and Honda all 
have V8s in the three-liter range in 
the works. Most are aluminum multi- 
valve engines that produce horsepower 
equivalent to that of domestic engines 
almost twice as large. 

But domestic car companies are not 


standing still in the power-plant race. | 


New multi-valve heads will bring en- 
gines like the Chevrolet Corvette's 
5.7-liter V8 up to about 380 horse- 
power from roughly 240. Meanwhile, 
Ford is working on a whole series of 
modular engines that can be built in 
a single flexible engine plant. That 
means a new four-cylinder, V6, V8, 
and possibly even a V12 (see cover 
story this issue). 


the lowest in the world for an econobox. 


Now GM says it may be able to 
launch a new 1.9-liter four-cylinder for 
its Saturn car line in 1990, rather 
than use a current production engine. 
By that time, Chrysler will have a new 
3.8-liter V6 and possibly a new V10 
going into its light trucks. 

Along with the planned new en- 
gines, it's significant that many are 
slated for manufacturing plants that 
will allow quick design changes. Until 
recently, a new engine design was one 
of the most difficult and expensive 
changes to achieve in the industry. 


Sleek Hyundai 


| At first glance, our spy photographer 


mistook the new Hyundai for a Ford 


| Taurus. That's obviously an easy mis- 


take to make. Like the Ford sedan, 
the doors wrap smoothly into the roof, 
the sheet metal is gently rounded, and 
the side glass is almost flush. 

On the inside, this car (above left) 
featured contoured bucket seats sim- 
ilar to those found in expensive Eu- 
ropean sedans, power windows, and a 
clean modern instrument panel. And 


| finally, the floor-mounted shift han- 


dle was bolted to an electronically con- 
trolled four-speed automatic. The only 
identity clue our man could see was 
the South Korean brand's badge on 
the center of the steering-wheel hub. 
Judging by the finished look of this 
prototype, the model introduction 
should come sometime this year. 


Goo grabber 


"Making a tire do all of the things 
the [off-road] customer wanted meant 
we had to blend the traction charac- 


teristics of tractor tires with a high- | 


performance tire like Goodyear's 
Gatorback design for the Corvette," 
explained William M. Hopkins, man- 
ager of Goodyear Tire & Rubber Co.'s 
light-truck tire program. Hopkins was 
describing the design synthesis that 
went into creating Goodyear's new 
Wrangler MT, the first radial light- 
truck tire with a directional tread de- 
sign and specific left- and right-side 
vehicle application. 

According to the company, its tech- 
nical centers in both the U.S. and Eu- 
rope worked on the new tire's design 
using finite-element and computer- 
design techniques to optimize traction, 
tread wear, and handling. The tire fea- 
tures two plies of a new polyester to 
enhance ride and two steel belts to 


provide penetration resistance. Prices | 
range from $130 to $220. 


it has a 0.32 drag coefficient—one of | 
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Why Are We Offering Our Nationally Advertised 


a Sharpens vision 


e Increases | 
visibility in aerial 


e Shatter-resistant haze and mist 


e Blocks-out the blue light suspected by many 
optical scientists to endanger the human eye 


e Provides valuable protection against daytime 
blue light exposure and, by doing so, 
promotes keener night driving vision 


e Lightweight construction for maximum comfort 


A near-miracle in optical filtration technology actually makes you 
see objects sharper, clearer and more distinctly than ever before. 
Cuts through aerial haze, fog and mist. Blocks out harmful blue 
and ultra-violet light rays to give your eyes needed protection and 
enhanced vision. 


Now, as part of a continuous nationwide publicity campaign, 
RBM Ltd., a multi-million dollar distributor of sporting equipment 
offers its nationally advertised GFX DIMENSION-4™ AMBER 
OPTICS—for only $5 to every person who writes to the company 
address (below) before April 30, 1988. 


These are the same sports optics currently being nationally 
advertised by us in leading media throughout America. GFX 
DIMENSION-4 AMBER OPTICS are as different from ordinary 
sunglasses as a Concorde Super-Jet is from a World War I Curtiss 
"Jenny"! Exciting scientific optical technology permits you to see 
and distinguish objects more clearly, sharply and distinctly than 
ever before—even through fog, haze and mist. This same startling 
development also gives your eyes needed protection from 
potentially harmful sun rays. 


We've named these remarkably different sports optics 
DIMENSION-4 AMBER OPTICS because they seem to extend 
vision within the accepted three dimensions of height, width and 
depth—increasing perception and perspective. While ultra-violet 
rays are long known to be hazardous to eyes, optical scientists 
today have become increasingly concerned about effects of “blue 
light” rays. DIMENSION-4 AMBER OPTICS’ UV/blue ray 
filtration blocks out BOTH types of potentially harmful rays. 
(Incidentally, many conventional “sunglasses” expose the eyes to 
more of these dangerous rays by forcing the pupils to open wider to 
overcome reduced light transmission.) 


MAKES YOU SEE CLEARER, SHARPER, MORE DISTINCTLY 


Blue light has been likened to radio- TV sound interference and has 
been referred to as visual “noise”. Particles of dust and moisture in 


GFX DIMENSION-4™ 
AMBER OPTICS 


e Cuts Glare 


e Advanced fashion design 


e Fabricated of non-vitreous lens * Ideal for men or women; 


_ N.Y. 11855. 


For Only 55 


e Gradient tinting gives additional protection 
against strong overhead light 


è Extends vision within the accepted dimen- 
sions of height, width, depth 
e “Clip-On” style for eyeglass wearers also 
available 


e Filters-out hazardous A 
ultra-violet rays » 


e Enhances mo A | 3 
visibility of mes i 
distant objects "EM. J 


material One size fits all 


the atmosphere diffuse this blue light, interfering with the eye’s 
ability to perceive objects clearly, especially at distances. 


In much the same way as an electronic filter blocks out unwanted 
interference that distorts and blurs voices and music (and shows up 
as “snow” on TV screens) DIMENSION-4 AMBER OPTICS 
block out this visual “noise”. So, the green and red portions of the 
light spectrum focus clearer and sharper on the eye’s retina. Your 
visual perception and perspective increase. Distant objects 
previously unnoticed come into view. Everything appears more 
distinctly clear and better defined. 


Drivers see road signs, hazards more clearly in haze, fog and mist. 
Tennis players see balls in bright sun or night play more sharply 
defined. Skiers, on cloudy days, can better judge moguls, steepness 
of downhill runs. Golfers can more accurately determine distance 
to the pin, “lies” of greens. Boaters can sight other craft, buoys 
easier in overcast weather. 


DIMENSION-4 AMBER OPTICS will nor be sold at this or any 
price by the company in any store. There is a limit of two (2) pair 
per address, but if you order early enough (before April 25) you 
may request up to five pair. Each pair is covered by the company's 
full one-year money-back guarantee. 


To order: Mail your name and address (on a sheet of paper) 
and $5 for each pair of DIMENSION-4 AMBER OPTICS. 
Add only $2 shipping regardless of the size of your order. 
(New York residents add sales tax.) Allow up to 6-8 weeks for 
shipment. IMPORTANT: specify regular style (Item R54260) 
or "clip-on" style for eyeglass wearers (Item R54262). One 
size fits all. Make check payable to RBM Ltd. Mail to: RBM, 
DIMENSION-4, Dept. 191-113, Box 1784, Hicksville, 
(R54271) 


€ 1988 RBM Ltd., 1200 Shames Drive, Westbury, NY 11590 


FEATURES, LESS MONEY 
-- THAT’S WHY FORD RANGER 
TOPS TOYOTA IN SALES! 


FORD RANGER IS NOW 
THE NO. 1 SELLING SMALL 
PICKUP." OUTSTANDING 
VALUE IS ONE BIG 
REASON WHY! 


You know good value 
when you see it, right"? 
Right! But you're not 
the only smart shop- 
per around. 50 many 
people have discovered 
what a buy Ranger is, 
it's now the best-selling 
small pickup of all. 


A GREAT BUY - 
TO BEGIN WITH. 

The Ranger XLT 
looks great. It's built 
tough. And it’s fun to 
drive—anywhere. You 
get multiple-port fuel- 
injected power. Wide, 
handsome regular cab. 
Or the even roomier 
Ranger SuperCab. 
SPECIAL XLT VALUE. 

But the buy gets 
even better. XLT Spe- 


cial Value Packages? 
include a list of pop- 
ular features from 
two-tone paint to 


compares Ranger XLT 


rear step bumper... 
packaged at a 
suggested price 

well below the sug- | 
gested price of the 
items if purchased | 
separately. 
VALUE THAT TOYOTA - 


CAN'T MATCH. 


The box at the right 
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Regular Cab with the 
equivalent Toyota 
Deluxe. Look how 
much Ranger gives 

«you—from power 
steering to big 
outlined-white letter 

, (OWL) tires. And its 
sticker price still 
beats Toyota's! 


Whats more, Ranger 


‘is backed by a 6/60 
warranty that Toyota 
doesn't match. Small 
wonder it's No. 1! 
6/60 WARRANTY. 

Covers powertrains 

* for 6 years/60,000 
miles and body-panel 
rust-through for 6 
years/ 100,000 miles. 
Restrictions and 
deductible apply?* 


COMPARISON 


BOTH RANGER AND 

TOYOTA INCLUDE: 

* Power Steering 

* Power Brakes 

* AM/FM Stereo 
Cassette 

* bodyside Accents 

* Sliding Rear Window 

* Cloth Split Bench Seat 

* Carpeting 

* Tinted Glass 

* Chrome Rear Step 
Bumper 


* Chrome Front Bumper 


* Deluxe Wheel Trim 
RANGER ADDS ALL 
THIS—AND STILL 

COSTS YOU LESS! 

* EFI Engine 

: P215 OWL Tires 

* Tachometer 

* Interval Wipers 

* Halogen Headlamps 
* Light Group 


GUARANTEE. 
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'articipating dealers 
back their customer- 
paid work with a free 
Lifetime Service Guar- 
antee, good for as long 
dS VOU OWT) Your 
vehicle** 

*Based on latest available model vear 
manufacturers’ reported retail deliveries. 
** Ask vour Ford Dealer for copies of 
these limited warranties. 

TRanger Package content may vary 

by state. 

tBased on manufacturers’ suggested 
retail prices of Ranger XLT (with Special 
Value Package *864A ) compared with 
Tovota Deluxe. Title, tax and destination 
charges extra. 


TRUCKS 7 YEARS 
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BEST-BUILT AMERICAN 
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RUNNING. 

Based on an average 
of owner-reported 
problems in a series of 
surveys of '81- 877 mod- 
els designed and built 
in North America. At 
Ford, “Quality is Job 1? 


FORD RANGER 


BUILT FUN TOUGH 
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Electronics Newsfront 


By WILLIAM J. HAWKINS 


Teflon coats diskette Shocking: A cutter later stampa out the oum diskette. 


Coffee, tea, or data? 


Frank Ducker, a product engineer at 
Verbatim Corp., slid a 5'A4-inch floppy 
disk into a small machine. Inside, a 
pair of pads slathered with a formula 
made from wax, oil, and other goo 
stamped two greasy “fingerprints” 

the disk’s recording surfaces. Ducker 
then put the disk—gop and all—into 


| 


The second disk, Verbatim’s new 
DataLifePlus diskette, had something 
its competitor lacked: a less than 
0.00001-inch-thick Teflon overcoat 
that protects it from fingerprints and 
coffee spills. “Most substances simply 


wipe off the Teflon surface without | 


harming the valuable magnetic data 
beneath," said Mark Welland, North 


American vice president of marketing | 


and sales for Verbatim, a subsidiary 


| of Eastman Kodak Co. 


The new diskette 1s aimed at corpo- 
rate users who don't always make 
backup copies of important data. The 
price for a box of 10 pre-formatted 
DataLifePlus diskettes is $24. 


Fingerprints that help 


While fingerprints and computers 


dont usually go well together, a com- | 


pany called ThumbScan, Inc. (2 Mid- 
America Plaza, Oakbrook Terrace, Ill. 
60181), has found an exception: data 
protection. 

A scanner unit and special software 
does the work. Before you can use your 
personal computer, the software asks 
for a password. Then it requests that 
you put your thumb in the scanner 


a disk drive, and the computer im- | (see photo). The scanner digitizes the 


mediately reported errors on the 
disk's magnetic tracks. That was no 
surprise. 


placed the disk into the drive. The dif- 
ference: This time the computer had 
no trouble reading the tracks. 


za 


image and it's compared with an image 
that's stored in the computer with 


| your password. If the images match, 
But then Ducker inserted another | 

disk into the fingerprint machine, 
| which applied identical smudges, and 


the computer goes to work. 

The company also makes a Gordian 
Access key (see photo). You hold the 
clever electronic key within a small 
rectangle of light that's computer- 
generated on the screen. The rectan- 
gle is actually displaying data—at 
high rates of speed—that the key re- 
ceives and combines with its own spe- 
cial coding. The combination creates 


| a password, which the key displays 


once you remove it from the screen. 
Now you enter the password into the 
computer to gain access. If something 
isn't right —the key is being used after 
its termination date, for example—an 
incorrect password is displayed. 


Psst... wanna buy an idea? 


You've got a problem—any problem at 
all—and you need a solution fast? Go 
to the Idea Salon (Virginia Polytech- 
nic Institute and State University, 


b 


J 


Blacksburg, Va. 24061) and ask TIM. 


termines Shanda: sa Datoh with prea TIM's a computer and—for a fee—it 
thumbprints and data passwords. helps you determine a solution by giv- 
Continued | 
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ThumbScan ( $995 for microcomputers) 
allows computer access if software de- 
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DISK SOFTWARE— | 
including MS-DOS, GW 
BASIC, WordStar, 

and CalcStar, . 


LESSONS— Clear, well illustrated 
texts build your understanding 
of computers step-by-step. 


Now you get it all. . training for America's 
fastest growing career opportunity . . . 
training to service all computers. . . 
training on the newest total computer 
system, the Sanyo 880. Only NRI can give 
you the well-rounded training you need, 
because only NRI gives you a complete 
computer system. . .computer, monitor, 
disk drive, software, even test instruments 
like a digital multimeter and logic probe to 
work with and keep. It all adds up to 
training that builds the knowledge, 
competence, and ability you need to 
succeed as a computer service specialist. 


Get inside the newest, fully IBM PC 
compatible Sanyo Microcomputer 

As an NRI student, you'll get total 
hands-on training as you actually build 
your own latest model Sanyo 880 Series 
computer from the keyboard up. It's fully 
IBM PC compatible and, best of all, it 
runs programs almost twice as fast as an 
IBM PC. As you assemble the Sanyo 880, 
you'll perform demonstrations and 


Train with NRI 


fora 


Get started now by building this 
fully IBM PC compatible computer 


experiments that will give you a total 
mastery of computer operation and 
servicing techniques. You'll do program- 
ming in BASIC language—even run and 
interpret essential diagnostic software. 


Understanding you get only 
through experience 

You need no previous knowledge to 
succeed with NRI. You start with the 
basics, rapidly building on the fundamen- 
tals of electronics with bite-size lessons. 
You perform hands-on experiments with 
your NRI Discovery Lab and then move 
on to master advanced concepts like 
digital logic, microprocessors, and 
computer memories. 


Learn at home in your spare time 
You train in your own home at your own 
convenience, backed at all times by your 
own NRI instructor and the entire NRI 
staff of educators and student service 
support people. They re always ready to 
give you guidance, follow your progress, 


high paying 


TECHNICAL MANUALS 
—with complete specs on 
Sanyo computer and 
professional programs. 


DISCOVERY LAB—Using it, 
you construct and test 
circuits like those used 

with computers. 


DIGITAL 
LOGIC 
PROBE— 
Simplifies 
analyzing digital 
circuit operation. 


and help you over the rough spots to keep 
you moving toward your goal. 


100 page free catalog tells more... 
send today 

Send the postage-paid reply card today 
for NRI's 100 page catalog that gives all 
the facts about computer training plus 
career training in robotics, data com- 
munications, TV/audio/ 
video servicing, and 
many other fields. If 
the card is missing, 
write to NRI at 
the address 
below. 


— a 


Ar... 


McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue 
Washington, DC 20016 


We'll give you tomorrow 


— MM - 


Electronics Newsfront continued 


ing you as much information on the 
subject as it can find in its electronic | 


library. "People can find an answer in 
a matter of hours," says spokeswoman 
Peggy Stillwagon. 

Actually, the speed by which you 
find an answer depends on you. TIM 
supplies you with printed, visual, au- 
dible, and smellable (the system uses 
an odor disc) clues to trigger your 
| imagination and thought processes. 

The results, therefore, depend on the 
user and can vary widely. For exam- 


ple, if you ran a railroad, what would 
you do with all the used railroad ties? 
When given that question, TIM trig- 
gered ideas that ranged from build- 
ing insect-proof structures (not bad) 
to having a "Railroad Tie Festival." 


Quick, turn on the radio 


soon you might get information on 
such things as bank interest rates, 
movie or theater show times, car rental 


charges, and new home prices just by | 


AMERICAN FIREARMS FOR AMERICAN SHOOTERS 


‘The Only 
American | 
Made 


Over and 


Under 
Shotgun 


The Ruger Red Label shot- 
guns, in twelve and twenty 
sauge, are engineered with 
American firearms! know- 
how, based on contemporary 
American trap and field 
experience. Designed 
and manufactured to 
exacting standards, 
Ruger's Red 

Label sets a new 
standard in the 
elegant over and 
under tradition. 


The Ruger Red Label 
Over and Under is making 
shotgun history—American 
engineering achieving an 
international standard of 
elegance. 


Ruger 12 gauge Red Labels 
now available with screw-in 
chokes, 26 or 28 inch barrels. 
Ruger 20 gauge fixed chokes 
available in 26 or 28 inch 
barrels. 
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& Company, Inc. 


31 Lacey Place, Southport, Connecticut 06490 


Free instruction manuals for all Ruger 
firearms are available upon request. 


Entire contents € 1987 by Sturm, Ruger & Company. 
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| its Drive-Buy Radio system to anyone | 


Gordian key 
screen data created by software ($500) 
to determine the correct password. 


driving by and turning on your car 
radio. You will, that is, if INR Tech- 
nologies (19151 Parthenia St., North- 
ridge, Calif. 91324) successfully sells 


hawking a product or service. 
The $300 system consists of an end- 


| less-loop cassette (containing the end- 


less sales pitch), an FCC-approved 
transmitter, and a sign directing mo- 


| torists to tune to a specific FM station 


for the 90-to-105-second announce- 
ment. Signals are only good within 
300 feet of the transmitter. So, if my 
calculations are right, you could get 
dosed with 17 independent commer- 


| cials every mile... but you'd have to 


drive at 2.2 mph to hear them all. 


DAT from Ford 


It appears that the first digital audio 


| tape (DAT) to hit U.S. streets—liter- 


ally—will be surrounded by an '88 
Lincoln Continental. The Sony-built 
DAT is an option from Ford Motor Co. 
and works with the company's JBL 
sound system. The machine is a play- 
only unit, which means Ford needn't 
worry about the anti-copying chip. 
But that also means Ford must know 


| something about the availability of 


prerecorded software that we don't. Of 
course, because Sony bought CBS Re- 


($100) reads high-speed | 


cords, it's not hard to figure out where | 


the tapes will likely come from. 


Contributor: Dawn Stover 


Hi 
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Wood 
wood stove 


Would you burn wood inside a fine 


piece of furniture? With the Free | E 


Standing Pellet Stove, which is en- 
cased inside a brass-trimmed var- 
nished oak cabinet, you could. And 
with the stove’s venting system, the 
cabinet never gets hot to the touch. 
The pellet stove, which can run from 
20 to 40 hours on a 55-pound load of 
special wood pellets, is simple to op- 
erate and easy to maintain, claims H. 


Richard Coles, president of the maker, | B 


Welenco Manufacturing. 


The stove can be fitted with an op- | 


tional wall-mounted computerized 
thermostat, which has low, medium, 


HEAT SHIELD - HEAT EXCHANGER 


CONVECTION FANS 
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and high temperature settings, Coles 
notes. The thermostat monitors the 
heat and regulates all functions, even 
shutting down the stove automatically 
if it overheats. All an owner need do, 
Coles explains, is pour in the pellets, 
select a burn rate, and let the com- 
puter handle everything else. 

The stove doesn't even need a chim- 
ney. Exhaust fumes, says Coles, are 
funneled through a pipe in the rear 
and passed outside through a covered 
exhaust fan mounted outside the 
house (see drawing). 
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On high burn, the Welenco stove 
yields about 30,000 Btu an hour. It is 
designed to burn the fuel twice for a 
cleaner burn, resulting in a particu- 
late-emission rating of about 0.49 
gram per hour— well below the new 
safety standards set by the Environ- 
mental Protection Agency. 

Prices for the stove range from 
$1,695 (without thermostat) to $2,195. 
Options include a 24-karat gold-plat- 
ed door. Welenco Manufacturing, 119 
New Sixth St., Lewiston, Idaho 83501. 
—Cheryl M. Fiorillo 


Finished! 
a In half 


F the time. 


Polyshades is stain and 
polyurethane in one! 
So you get beautiful color 
and tough protection ir In 
the same g 
stroke. Wood 
finishing is 
twice as fast, 
twice as easy. 
Polyshades. 
In six rich 
colors, satin 
or gloss. 
Send for 
our free 30- 
page booklet, ~ ™ : 
Tips on Wood F hne: 


PO. Box 426, Little Falls, 
New Jersey 07424. 


(HiMunwax and Polyshades are registered trademarks 


Minwax Co. Inc., Dept. PS-028 


C 1583 Minwax Company, Inc 


From Japan: [J 


IMAT 


Three things stood out at this year’s Tokyo Motor Show: technology, technology, and technology. 
Japanese manufacturers are obviously convinced that advanced engineering sells cars, and : 
they're making a strong bid to become world leaders. 


By C. P. GILMORE 


| Tokyo 
undreds of vehicles, from the 
most staid to the most outra- 
geous, scream for attention 
from dozens of exhibits. Photographers 
jockey for position, often stepping in 
front of each other and ruining care- 
fully planned shots. Strobe lights flash 
constantly; TV crews wander across 
the floor firing in all directions. 
This is press day at the Tokyo Motor 
Show, perhaps the most innovative, 
most exciting motor show in the world. 
And it's one of the biggest. This year 
—the 27th edition—some 276 compa- 
nies from Japan, the United States, 
Korea, and Europe, representing 10 
countries overall, displayed hundreds 


Mitsubishi 
Mirage 


The new Mirage was shown in four 
sporty versions: the Swift (interior shot 
above), the sportier SYBORG (above 
right), the Fabio, and a special sports 
model with a tongue-twisting name, the 
XYVYX. In addition to various types 


32 | POPULAR SCIENCE 


of cars, trucks, and motorcycles in 
seven giant exhibition halls at Tokyo's 
Harumi Fairgrounds. 

And this year's extravaganza may 
have been the best ever. While Euro- 
pean and American auto shows have 
been declining in significance as man- 
ufacturers save their new models for 
direct launches, the Tokyo show has 
leapt into prominence. A principal rea- 
son is that the Japanese have increas- 
ingly shown themselves capable of 
innovation and technological creativ- 
ity. At the Tokyo auto show normal 
Japanese conservatism almost disap- 
pears. Instead, proud engineers and 
zealous public relations officials join 
hands to shout to the world what 
they've been up to. What results is a 
colorful mix of conventional cars that 
Continued 


CMM fat oa se WLS bee be On rou oe eld 
of standard optional equipment, such 
as tape decks and cruise controls, Mi- 
rage offers some novel options. Among 
the options are twin sunroofs—one in 
front, the other in the rear—and built- 
in racks for scuba tanks and other 
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sporting gear in the nautically oriented 


x 


XAYVYX. Mirage has a basic three-door 
configuration; some upper-end models 
have Mitsubishi's new double-over- 
head-cam 16-valve Cyclone engine un- 
der the hood as well. 


TECHNOCARS 
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Mitsubishi Galant 


Galant’s 4WS system is hydraulic: Turn- 
ing the steering wheel left directs fluid 
from the front hydraulic pump (1) to 
the front power-steering cylinder (2), 
, which helps turn the front wheels. Si- 
multaneously, pressure builds in the 
left chamber of the rear-steering con- 
trol valve (3), so valve moves to the 
right. This allows fluid from the rear 
steering pump (4) into the power cyl- 
inder (5), which forces the rear steer- 
ing arms (6), trailing arms (7), and rear 
* wheels to the left. In a system failure, 
springs force the piston back to a neu- 
tral position and the car reverts to con- 
ventional front-wheel steering. The 
i power train takes power from the trans- 
verse engine (1)—far right—through 
the transmission output shaft (2) to a 
bevel-gear center differential (3) and a 
+ viscous-coupling unit (VCU) slip limiter 
(4). The output power of the center dif- 
ferential is transmitted to the front dif- 
ferential (5) while a sleeve shaft (6) 
| links the output of the center differen- 
tial through a concentric shaft (7) and 
propeller shaft (8) to the rear differen- 
tial (9). The center differential normally 
* distributes engine power 50/50 between 
front and rear wheels. But the VCU 
can sense differences in wheel speed. 
In wheelspin, the VCU adjusts power 
| flow, removing power from spinning 
wheels and concentrating torque on 
those with traction. 
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Nissan ARC-X 


Mitsubishi HSR 


All-out concept cars demonstrate lat- 
est technology. TA-X80’s most eye- 
catching features are those slide-back 
doors. But more important is the twin- 
turbo 26-valve quad-cam V6 that dis- 
places a mere 996 ccs and yet produces 
128 hp at 9,000 rpm. Its teardrop body 
with a coefficient of drag of 0.25 usu- 
ally stands just under 42 in. high, but 
hunkers down an inch to reduce drag 
at high speeds. ARC-X incorporates 
4WS and electronically controlled 
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transmission, ABS, suspension, turbo- 
charger, and more. Its 4WD has vari- 
able torque split, laser-radar cruise 
control, a liquid-crystal sunroof that 
controls light entering the cabin, and 
a navigational system that will track 
position from beacon transmitters due 
to be set up in Japan (instrument-panel 
photo shows display). HSR has an 
ultra-low 0.20 Cy, a 291-hp turbo- 
charged two-liter engine, a bubble top, 
4WD, and active suspension. 


will appear on the Japanese and Amer- 
ican markets along with an incredi- 
ble display of concept cars—advanced 
vehicles that may be nearing produc- 
tion, far-out vehicles that will never 
become reality, and others that fall 
somewhere in between. These are the 
cars engineers left to their own de- 
vices would build exclusively. 

One major trend stood out at this 
year's show. For some years now Por- 
ULAR SCIENCE has been reporting on 
a wide variety of new automotive tech- 
nologies: four-wheel steering [Aug. 
87], various forms of four-wheel drive 
with traction control designed to dis- 
tribute torque flexibly among the 
wheels as needed [Nov. '86], anti-lock 
braking [Oct. '87], electronically con- 
trolled suspension [July '86], and ad- 
vanced engine design [April '87]. What 
quickly became clear at the show is 
that every manufacturer is working to 
include all of these high-tech elements 

Continued 
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by looking at it, the 
XT6 is the most 
aerodynamic car 
now in production 
in the world. 


Contrary to 
popular belief, an 
extraordinary car 
must not cost an 
extraordinary amount 


of money. All of which 
Case in point: makes this Subarus 
the new Subaru XT6. "un-Mercedes-like" 
Simply put, the XT6 powered by Subaru first alumi- ^ price even more astounding. You 
boasts a combination of features num alloy overhead cam 6 cyl- can purchase an XT for as little 
not found on any car. At any inder engine. as $9,866? 
price. Recent innovations like on The Subaru XT6. 
In fact, it's the only car of its board computers and self- The car that finally ends the myth 
kind to utilize a computerized full adjusting air suspension are also that high technology may 2 
, time 4 wheel drive system. offered. only be purchased at a = J 
bi Under the hood, the XT6 is And if you haven't guessed high price. Scan ANNIVERSARY 


SUBARU 


We built our reputation by building a better car. 
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Primitive 


337/659. U2—The Unfor- 
gettable Fire (Island) 
347955. Huey Lewis & The 
News—Fore! (Chrysalis) 
349985. Johnny Mathis/ 
Henry Mancini—The Holly- 
wood Musicals [Columbia] 
348979. Tina Turner— 
Break Every Rule (Capitol) 
352633. Dolly Parton/ 
Linda Ronstadt/Emmylou 
Harris—Trio [Warner Bros.) 
336396-396390. Billy 
Joel's Greatest Hits, 

Vol. 1 & 2. (Columbia) 
349324. South Pacific. 

K. Te Kanowa, J. Carreras, 
etc. [Digital — CBS) 

347153. Cyndi Lauper— 
True Colors. [Portrait] 
347039. Billy Idol —Whip- 
lash Smile. (Chrysalis) 
346643. Andreas Vollen- 
weider—Down To The 
Moon. (CBS) 

346478. Madonna— 
True Blue. (Sire) 

356576. John Adams: 
The Chairman Dances— 
DeWoart, San Fran. Sym. 
IDigital —Nionesuch| 
35667 5. Beverly Hills 
Cop ll —motion picture 
soundtrack album. [MCA] 
361980. Roger Hodgson 
—Hai Hai. [A&M] 

356196. The Cure—Kiss 
Me, Kiss Me, Kiss Me. 
(Elektra) 

343319. Janet Jackson— 
Control (A&M) 

349571. Boston—Third 
Stage (MCA) 

356287. Suzanne Vega— 
Solitude Standing. [A&M] 


59901. Mick Jagger— 
359901 MICE col mbia) 


7. Madonna— i 
NEC noS 


g. Soun 


3447 21. Lionel 

Richie —Doancing On the 
Ceiling. [Motown 

355156. Vladimir Horowitz 
Plays Favorite Chopin. 
(Digitally Remastered — 

CBS Masterworks) 
352948. Wynton Marsalis 
— Carnaval. Hunsberger, 
Eastman Wind Ensemble 
[Digital —CBS Masterworks) 
353946. Bryan Adams— 
Into The Fire. [A&M] 
234062. West Side Story 
—Original Cast [Columbia] 
354985. Billie Holiday — 
From The Original Decca 
Masters. (Digitally 
Remastered —MCA) 
323899. The Best Of The 
Alan Parson's Project. 
(Arista) 


352666. REO 
Speedwagon—Life As 
We Know lt. [Epic] 
355115-395111. Prince 
—Sign 'O' The Times. 
Paisley Pork| 

354951. Mozart: Flute 
Quartets—Rostropovich, 
Rampal, Stern, Accardo 
[Digitol — CBS Masterworks) 
356329. Randy Travis— 
Always & Forever. 
(Warner Bros.| 

355990. Motley Crue— 
Girls, Girls, Girls. [Elektra] 
355529. Philip Glass— 


nce Pieces. 


IDigital— CBS) 


357871. Tchaikovsky: 
Waltzes—5. Comissiona 
and Houston Symphony 
(Digital —Pro Arte} 


319996-399998. 
Motowns 25 #1 Hits 
From 25 Years. [Motown] 


— 


359208. Loverbes: 
Wildside. (Columbia) 


355776. Stravinsky: The 


Firebird (1910 version]; 


Song Of The Nightingale 
—Boulez, Mew York Phil. 
(Digitally Kemastered— 
CBS Masterworks) 
355834. David Bowie— 
Never Let Me Down. 

[EMI America) 

346536. The Monkees— 
Then & Now.. The Best 
Of The Monkees [Arista 
345785. Top Gun— 
Soundtrack. (Columbia) 
355362. Whitesnoke. 
(Geffen) 


300095. Electric Light 


[Jet] 


279133. Meat Loof—Bat 
Out Of Hell. [Epic] 
358887. Grateful 

Dead —Workingmans 
Dead. (Warner Bros.) 
358358. Joe Cocker — 
Classics, (A&M) 


357277 The Who—Who's 
Next. (MCA) 


345157. Jethro 

Tull —Aqualung. (Chrysalis) 
327742. The Best Of 
Kansas. (CBS Assoc] 
291864 —391862. 
Original Soundtrack— 
Woodstock. [Atlantic] 
290171. The Steve Miller 
Bond—Greatest Hits 
1974-78. (Capitol) 
291526. Emerson, Lake & 
Polmer —Brain Salad 
Surgery. [Atlantic] 


Orchestra — Greatest Hits. 


319541. Elton John— 
Greatest Hits. (MCA) 
318089. Michael Jockson 
—Thriller {Epic} 

340323. Sade— Promise. 
Portrait] 

339903. The Cars— 
Greatest Hits. [Elektra] 
321307 Air Supply — 
Greatest Hits. [Aristo] 
342105. Bangles— 
Different Light. (Columbia) 
357889. Copland: Billy The 
Kid; Appalachian Spring; 
etc.—Bernstein, NY Phil. 
Digitally Remastered— 

CBS Masterworks! 


Classic Rock from the Sixties 


and Seventies 


286914. Fleetwood Mac 791278. The Doobie 


—Rumours [Warner Bros. | 
244459, Santana's 
Greatest Hits [Columbia] 
257279. Bruce Spring- 
steen—Born to Run 
Kolumbio) 

231670. Janis Joplin's 
Greatest Hits [Columbia] 
214650. Blood, Sweat & 
Tears Greatest Hits 
(Columbia) 

287003. Eagle's Greatest 
Hits 1971-197 5 |Asylum| 
293597 Led Zeppelin— 
Houses Of The Holy. 
(Atlantic) 

350736. Rolling Stones — 
Rewind. [Rolling Stones 
Records) 

269209. Boston— 
Boston. [Epic] 

291021. Supertramp— 
Breakfast In America. 
(A&M) 


359521 hor. (Elektra) 


Seed id bis 
eaturing John Fogerty/ 
Chronicle. 20 greotes! 
hits. (Fantasy! 

260638. Chicago's 


(MCA) 


—The Pretender [Asylum] 


Greatest Hits. [Asylum] 
357616-397612. The Best 
Of The Doors. (Digitally 
Remastered— Elektra 
353102. Jimi Hendrix— 
Are You Experienced. 
Reprise} 


355958-395954. 
Beethoven: Symphonies 
Nos. 8 & 9 (Choral) — 
Michael Tilson Thomas, 
English Chamber Orch. 
[Digital— CBS Masterworks} 
270916. The Best Of 
Earth, Wind & Fire, 
Vol. I (Columbia/ARC) 
343715. Vivaldi: Four 
Seasons—Moazel cond. 
Digital —C B5 Masterworks) 
323261. Lionel Richie— 
Can't Slow Down [Motown] 
346809. Dvorak: Sym- 
phony No. 9 (New World}; 
Carnival Overture—Batiz, 
London Philharm. (Digital 
-Verese/Sarabonde) 


Brothers—Best of the 
Doobies. (Warner Bros.) 


308049. Creedence 


Greatest Hits (Columbia) 


341073. Steely Dan— 
A Decade of Steely Dan. 


292243. Jackson Browne 


351957. Yes—Fragile. 
(Atlantic) ; 


286740. Lindo Ronstadt's 


1939. "La Bamba"— 
Orig. A rd (Slash/ Warner Bros.) 


345777. Peter Gabriel — 

So. (Geffen) 

246868. Jim Croce— 
Photographs And 

Memories —His Greatest 
Hits. (Saja) 

334391. Whitney 

Houston. [Arista] 

314443. Neil Diomond's 

12 Greatest Hits, Vol. 2. 
(Columbia) 

343582. Van Halen— | 
5150. (Warner Bros.) F 
326629. Bruce Spring- 
steen—Born In The | 
U.S.A. [Columbia] | 
342097 Barbra 

Streisand —The " 
Broadway Album. 
(Columbia) 

219477. Simon & 
Garfunkel's Greatest 

Hits. (Columbia) 4, 
348649. Pachelbel Canon | 
& Other Digital Delights 
—Toronto mber Orch. 
(Digital —Fanfare) | 
353771. Bolling/Rampal: 
Suite #2 for Flute & Jazz ) 
Piano Trio (Digital — CBS) 
348318. The Police— 

Every Breath You Take | 
—The Singles [A&M] r 
346312. Billy Joel —The 
Bridge. (Digital — Columbia) 
337519. Heart. (Capitol) 
336222. Dire Straits— 
Brothers In Arms. 

(Warner Bros.) 
314997-394999. Stevie 
Wonder's Original 
Musiquarium 1. (Tamla] | 
348987-398982. Linda 
Ronstadt— Round 
Midnight [Asylum] 
353789. Sly & The 
Family Stone's Greatest 
Hits. [Epic) 

351122. Europe—The 
Final Countdown. [Epic] 
346544. Kenny 
G—Duotones. (Aristo) 
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360115. Bruce SP mbia) ; 
Tunnel Of Love. n | 
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354100. Crowded House. 
[Capitol] 

354035. Dwight Yoakam 
—Hillbilly Deluxe. (Reprise) 
345751. Paul Simon— 
Graceland. (Warner Bros.) 
356279. Gloria Estefan 
And Miami Sound Machine 
—Let It Loose. [Epic] 
358077 Hank Williams, 
Jr—Born To Boogie. 
(Warner Bros./Curb) 
357863. Barbra 


360974. Squeeze— 
Babylon And On. [A&M] 
360149. Echo & The 
Bunnymen. (Sire) 
360016. Spyro Gyra 
—Stories Without Words. 
(Digital — MCA} 

357798. The Art Of 
Beverly Sills, Album 2. 
[Digitally Remastered— 
Angell 

357145. Richard Goode 
Plays Brahms Piano 
Pieces, Op. 76 & 119/ 


atwood Mac— 
inier Fight. (Warner Bros. 
| 356501. Benson/Klugh— 


359075. Aerosmith etfen) | 
Collaboration. 


«permanent Vacation 


343954. Paul Wi 353920. Simply Red Naess os 
.Füaul inter— = imp Y ed-- 3610 22 Teh ai kovsky: 
Canyon. {Living Music] Men and Women. (Elektra Sart ; 
337402. The Manhattan Pon nd | Symphony No. 6— 


357657. Beethoven: 352229. Carly Simon— Claudio Abbado, Chicago 


Transfer —Vocalese. 


: Piano Concerto No. 5— Coming Around Again. Symph. Orch. [Digital — CBS 
(Atlantic) Murray Perahia. (Arista) Masterworks) 
346957 Steve Winwood [Digital — CBS Masterworks] 356444. Dionne 357350. The Duke 
x idend] Ree 357640. Wynton Warwick —Reservation Ellington Orchestra— 


Marsalis—Marsalis For Two. [Arista] Digital Duke. [Digital —CGRP) 


Streisand..."One Voice.” 
(Columbia) 

357574. Original 
Soundtrack—The Lost 
Boys. [Atlantic] 

357467. Sammy Hagar. 
(Gelfen| 

336669, Sting—The 
Dream Of The Blue 
Turtles. (A&M) 

357806. Mussorgsky: 
Pictures At An Exhibition, 
Night On Bald 


Fantasies Op. 116. 
[Digital—Nonesuch| 
357103. Boccherini: Cello 
Concerto—Yo Yo Ma; 
Zukerman, 5t. Paul 
Chamber Orch. 

(Digital — CBS Masterworks) 
357079. Michael Brecker. 
[Digital — MCA /Impulse] 
354993. Judy Garland 


—America's Treasure. 
(Dunhill CD Classics) 


- n eigen meee moara e 354829. Lisa—Lisa And 356741. Bach: Preludes Mountain—Leonard 291385. America— 
peat (Columbia| Cult Jam With Full And Fugues For Organ, Slatkin, St. Louis Symphony History/America's 
138586. Bob Dylan's 357186. Hooters—One Force—Spanish Fly. Vol. |. [Digital —Newport Orchestra. (The Moss Music Greatest Hits. (Warner 
Greatest Hits (Columbia) Way Home. (Columbia) (Columbia) Classic) Group] Bros.] 
[-— ————————————————— 


Now it's easy to add the best of 
yesterday and today to your CD 
" collection. As a special introduction to the 
CBS Compact Disc Club, you can pick any six 
| # CDs for $1.00. All you do is fill in and mail the 
application—we'll send your six CDs and bill 
you $1.00, plus shipping and handling. You 
Simpy agree to buy four more CDs (at regular 
Club prices) in the next two years—and you 
may then cancel your membership anytime 
after doing so. 
* How the Club works. About every four 


weeks [13 times a year) youll receive the our money-saving bonus plan. It lets you buy CIROCK/POP CICLASSICAL 

» Clubs music magazine, which describes the one CD at half price for each CD you buy at Mr | | 
Selection of the Month for your musical regular Club prices. yA | : 
interest.. plus many exciting alternates. In 10-Day Free Trial: We'll send details of the ca Fei Nome initial Lost Nome 
addition, up to six times a year, you may Clubs operation with your introductory ship- Address Apt 
receive offers of Special Selections, usually ment. If you are not satisfied for any reason | poor 
at a discount off regular Club prices, for a whatsoever, just return everything within 10 Cty 


total of up to 19 buying opportunities. 
|, I you wish to receive the Selection of the 
Month, you need do nothing—it will be 
shipped automatically. If you prefer an alter- 
* nate selection, or none at all, fill in the 
response card always provided and mail it 
- by the date specified. You will always have at 


least 10 days in which to make your decision. 
If you ever receive any Selection without 
having 10 days to decide, you may return it 
at our expense. 

The CDs you order during your member- 
ship will be billed at regular Club prices, 
which currently are $498 to $1598— plus 
shipping and handling. (Multiple-unit sets 
may be somewhat higher.) After completing 
your enrollment agreement you may cancel 
membership at any time; if you decide to 
continue as a member, youll be eligible for 


days and you will have no further obligation. 
So why not choose 6 CDs for $1 right now? 
ADVANCE BONUS OFFER: As a special 
offer to new members, take one additional 
Compact Disc right now and pay only $695. 
Ifs a chance to get a seventh selection at a 
super low price! 


Selections with two numbers contain 2 CDs and count as 2—so write in both numbers. © 1988 Columbia House 


, CBS COMPACT DISC CLUB: Terre Haute, IN 47811 


COOL NENNEN 
of just $6595, which will be billed to me. — 


CBS COMPACT DISC CLUB, 1400 N. Fruitri 

PO. Box 1129, Terre Haute, Indiana 4781-11. 

Please accept my membership under the terms outlined in this 
advertisement. Send me the 6 Compact Discs listed here ond bill me 
$1.00 plus shipping and handling for all six. | agree to buy four more 
selections at regu ar Club prices in the next two years—and may 
cancel my mem . 


ership at any time after doing so. 
SEND ME THESE 6 CDS FOR $1.00: 


‘My moin musical interest is (check one). (Bu! Imay alwoys choose from either category.) 


Do you have a VCR? (Check one) [Yes [No _ 7/588 
Do you have a credit card? (Check one) L1 Yes No 
ADVANCE BONUS OFFER: Also send me 

a seventh CD ri 


This offer is not available in APO, FPO, Alaska, Hawaii, Puerto Rico. Please write for * 
details of alternative o 


offer. Canadian residents will be serviced from Toronto. = 
SKW/RX SIQURY Note: We reserve the right fo reject any application 
LLL LL LLL. C orcongel ony membership.. 
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Toyota GTV Turbine 


Fuel Injection Nozzle 


Variable Nozzle 


Compressor Turbine 
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CRX -sized AXV-II has 
semi-gullwing doors and 
a rounded roof. GTV fea- 
tures a twin-shaft turbine 
engine for better perfor- 
mance at high speeds yet 
develops maximum torque 
at low speeds. In opera- 
tion, the compressor con- 
denses air and passes it 
through a honeycomb heat 
exchanger. This preheated 
air enters the combustor, 
mixes with fuel, and burns, 
forming a high-pressure 
gas that drives the power 
turbines at high speed. 
Still-hot exhaust gas is 
routed through the heat ex- 
changer to preheat incom- 
ing air. The engine pro- 
duces 148 hp at 5,300 out- 
put-shaft rpm. 


TECHNOCARS * TECHNOCARS * TECH 


in a single car. All (but Honda) showed 
concept cars containing all or most of 
these elements in a single vehicle. One 
maker— Mitsubishi Motors Corp.— 
showed the Galant, a car that contains 
them all and is here now. It will be 
on the market in Japan by the time 
you read this, and is scheduled to ar- 
rive in the U.S. as a 1989 model. 

These striking glamor cars are built 
to get hands-on experience with the 
latest engineering developments and 
to give experience with advanced new 
ideas whose utility has not yet been 
demonstrated. Toyota Motor Corp.s 
ARC-X, for example, contains laser 
radar cruise control. At first, it seems 
to work like any other system, but if 
you get too close to the car ahead for 
the speed you're traveling, this cruise 
control automatically eases off the 
throttle. The Toyota FXV-II has Kevlar 
aramid-fiber reinforced wing, hood, 
and trunk-lid panels, and large liquid- 
crystal panels in the sunroof and door 
mirrors. In the sunroof, the panels can 
be switched to reduce light entering; 
in the door mirrors, they cut glare. 
Two CRT displays on the instrument 
panel show both the navigational sys- 
tem and what's going on with the 
radar cruise control (ARC-X has one 
also), along with a variety of less 
exotic information. The FXV-II also 
has electronically controlled engine 
mounts that work to reduce engine 
vibration transmitted to the car. 

The Toyota GTV (see story on page 
50) sports a revolutionary burn-any- 
thing gas turbine engine. Toyota's line 
includes the Soarer, a car whose hard- 
top lifts and folds itself neatly into the 
trunk, leaving passengers under an 
open sky. Suzuki Motor Corp. showed 
a full-time two-wheel-drive motorcycle 
with viscous coupling called the Nuda. 

Some companies are active in the 
concept-car area, showing two, three, 
or even more far-out creations. Of Ja- 
pan's nine car makers, only Honda 
Motor Co. refuses to be drawn into the 
concept-car sweeps and resolutely 
shows only production cars while care- 
fully keeping its future plans and 
dreams to itself. 

In addition to the cars pictured in 
this article, also shown was the Isuzu 
COA-III with 4WD, 4WS, ABS, a bub- 
ble top that tilts up and forward like 
a clamshell to allow entry or exit, 
and a midship 16-valve DOHC 1.6- 
liter engine. Two other cars also seen 
in Tokyo had been seen a few weeks 
earlier at the Frankfurt Auto Show. 
They were the all-out Toyota FXV-II 
and Subaru Estremo. Dan McCosh re- 
ported on them in "Automotive News- 
front" last month. Another, the Nissan 
MIDA, can be seen in the “Automo- 

Continued 
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Save Gas, Save Engine with ‘POLY’ 


GUARANTEED LOWEST PRICE (SEE DETAILS BELOW) 


The following introduces one of 
the most fully tested and creden- 
tialed gas saving, friction reduc- 
ing engine treatments ever to reach 
the market! 

WHAT IS POLY? "Poly" isshort for 
polytetrafluoroethylene (TFE). It is the 
slipperiest substance known to man 
(1981 Guiness Book of World Re- 
cords, p. 188). The PetroLon Corpo- 
ration, makers of Slick 50, has inven- 
ted a way to permanently bind this 
slippery chemical to your engine with 
one treatment. All you do is add one 
quart of Slick 50 to your oil during oil 
and filter change. By reducing engine 
friction, Slick 50 increases gas mileage 
and horsepower and reduces engine 
operating temperature thus causing 
your oil and engine to last longer. Just 
as important, it reduces metal wear, 
defraying costly overhauls. 

HOW DO I KNOW THIS ISN'T A 
FRAUD? Slick 50 has some very im- 
pressive credentials. The “Consumers 
Digest" magazine (March/April 1982, 
p. 35) states "Slick 50 does reduce en- 
gine heat and ordinary wear, and our 
informal tests indicate that it will im- 
prove gas mileage by about two or 
three miles pergallon.... Slick50 does 
exactly what Petrolon claims it does." 
Researchers at a nationally respected 
research laboratory. after applying 
a powerful ultrasonic cleaning pro- 
cess to a Slick 50 treated engine part, 
were surprised at its permanence. They 
stated, Weactually expected the Petro- 
Lon Slick 50 TFE Resin coating to also 
be removed, but later found it was still 
there." 

The Federal Aviation Adminis- 
tration has fully accepted a similar 
product- Slick 50 Aircraft Treatment 
(F.A.R. *33.49). An FAA test simulating 
1400 hours of engine use showed 
almost zero engine wear! 

TUV, a German testing laboratory 
with credentials every bit as presti- 
gious as our Underwriters Laboratories, 
tested Slick 50 in 1986. They found 
substantial increases in both gas mile- 
age and horsepower. Their tests showed 
that these gains were due to a reduc- 
tion in friction. 

Atest doneat the San Diego State 
University revealed that, “Slick 50 does 
increase horsepower and decreases 
fuel consumption in tests done at the 
university.” The Space Shuttle Colum- 
bia uses the chemical "poly" in its 
gears and bearings because it is the 
only chemical lubricant which can 
withstand the heat and corrosive ele- 
ments of space. 

Perhaps the most dramatic of all isa 
torture-test overseen by the Automo- 
tive Services Council for Pennsyl- 


vaniaand shown on television station 


WTVE. Three cars with between 75,000 
and 129,000 miles on them were treated 
with Slick 50. Six months later the oil 
was drained from each vehicle and the 
cars were driven without the oil plugs 
for about a half hour. The water tem- 
perature never rose and the engines 
sustained no apparent damage. 

HOW DO YOU TREAT AN EN- 
GINE? Very simply.Just before oil and 
filter change, add engine flush (sent 
free with each order) to clean out your 
engine. Let your engine idle for 5 min- 
utes. Then drain your oil, change filter 
and add the proper amount of oil less 
one quart. Add one quart Slick 50, 
drive for30 minutes, and leave it in the 
crankcase for 3,000 miles. Add two 
quarts for engines with oil capacities 
of seven quarts or more. 

Slick 50 gives a permanent coat- 
ing so you need to treat only once, not 
each time you change oil. Slick 50 is 
also excellent for turbocharged engines, 
aluminum block engines and rotary 
engines. 

WILLIT WORK WITH MOST OIL? 
Yes, Slick 50 will work with all petro- 
leum based oils and all synthetics com- 
patable with petroleum based oils. 

WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in 
percentages may vary, depending on 
the kind of driving you do, vehicle 
condition, etc. By reducing friction, 
Slick 50 does all of the following: it 
increases gas mileage. It increases 
horsepower -- small economy cars 
and large RV's really need this. It 
makes for easier starting (important 


in cold weather). It reduces operat- 
ing temperatures, thus increasing 
the lubrication and life of your oil and 
your engine. Since lubricating lead is 
being removed from gas and unleaded 
gas is poor in lubricating qualities, the 
extra lubrication of Slick 50 on 
valve stems and guides is very valu- 
able. Last, but not least, the drastic 
reduction in engine wear can delay 
costly overhauls which can in fact 
cost well over $1,000. Slick 50 elimi- 
nates the "lubrication starvation" that 
all cars experience when first started 
before the oil has a chance to circu- 
late. Up to 90% of the wear on a car can 
be caused by this lubrication starva- 
tion. You receive all of these benefits 
for less than the cost of two tanks 
of gas (#39.95). 

WILL SLICK 50 HARM MY EN- 
GINE OR AFFECT MY WARRANTY? 
No! Slick 50 is suspended in an excel- 
lent grade of petroleum oil which meets 
or exceeds every manufacturers en- 
gine warranty requirements. In addi- 
tion, this oil carries an API (American 
Petroleum Institute) service classifi- 
cation SF-CC-CD. 

DEALERSHIPS ARE AVAILABLE. 

OTHER SLICK 50 PRODUCTS 
available are Gear Treatment (manual 
transmission, etc.), 2-Cycle Engine 
Treatment, Grease, Fuel Conditioner, 
and Fabric Protector. Free information 
is sent upon request. 

EASY TOLL FREE NUMBER. Since 
Slick 50 is “too too Slick” for engine 
friction, our toll free number is 1-800- 
22-SLICK (that is, 1-800-227-5425). 

Free engine flush sent with each 
order. Free shipping with orders 
of 2 or more. 

For purchase or further informa- 
tion call toll free 1-800-22-SLICK, 
(in Colorado, call 1-303-772-4797) 
orsendto: FORT MORGAN SLICK 
50, 407 Del Rio Road, Berthoud, 
Colorado 80513. 

GUARANTEED LOWEST PRICE ! 
If at time of purchase you have seen 
Slick 50 advertised in a current maga- 
zine at a lower price, we will beat that 
price by $2.00 per quart. 
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O I enclose $39.95--$4.00 shipping & hand. 
O I want 2 or more (free shipping & hand.) 
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As seen on PBS's "NOVA"... 


Photon Conversion Device 


Scientists said it couldn't be done . . . but after 27 years of scientific research and 
development and over $150 million in hardware and technical experimentation, 
a new era of energy generation has arrived. 


by GARY STARR 


9 


elf-taught inventor Stanford R. 
Ovshinsky has spawned a new field 
of physics. At first no one took him 
seriously. Scientists scoffed at his idea: 
"It can't be done.” 

He was unknown; not formally edu- 
cated. He never went to college, and 
without the credits he earned in trade 
school, he probably wouldn't have grad- 
uated from high school. But Ovshinsky 
had a vision, a dream that "disordered 
materials" could be built inexpensively 
that would perform similarly to expensive 
crystalline materials. 


The Founding of a New Science 


In 1960, he and his wife pooled their 
resources and began the development of 
a new scientific discipline. This develop- 
ment of "Ovonic" devices pioneered the 
use of amorphous materials, or randomly 
structured devices. 

In 1981, after grueling years of research, 
his company, ECD, stated that "we can 
tailor-make the molecular structure of our 
materials to fit particular application re- 
quirements." 

The amorphous Photon Conversion 
Device is proof of this concept. Proof that 


a new group of synthesized materials 
could be made that are not available in 
nature. Today Stanford Ovshinsky is hon- 
ored by those who once shunned him. 


Not Just Another Solar Cell 
Now this "impossible" device is out of the 
laboratory and into the marketplace: a 
light-energy converting, nonbreakable 
device which actually uses stainless steel 
as a substrate. Thats right, this device 
contains no glass or crystalline cells. It's 
lightweight, flexible, yet rugged. 
Recently we heard that a bear attacked 
a radio transmitter powered by these 
devices in Alaska. The report back: "the 
camps a mess, but the photovoltaic panel 
is fine!" Not believing the story, an en- 
gineer tried to destroy a panel by shooting 
it with a rifle. The bullet went straight 
through it. The panel continued to pro- 
duce electricity. 


Hundreds of Uses 


You may have seen a similar sample of 
this amazing invention powering a radio 
on the PBS show "Nova." Now you can be 
one of the few to own a "SOVONICS" 
device. 


What's Wrong With This Picture? 
Previous to the SOVONICS material, all light-to-electric devices were made with 
breakable glass. Merely dropping them could destroy their worth! But no more. Our 
rugged stainless steel cells can be pounded with a hammer — even shot with a bullet 
—and still give you power! 


Stanford R. Ovshinsky, President - 
and CEO, Energy Conversion Devices 


Use it as a solar generator to: 

9 Keep your 12 volt batteries charged in 
your car, boat, RV or plane. 

€ Play AM/FM radios directly offthe sun, 
eliminating the need for costly batteries. 

9 Recharge nickel-cadmium batteries for 
all your electronic toys and gadgets. 

€ Keep the charge up on a battery- 
powered electric fence. 

9 Provide electricity for a distant yardlite. 

€ Powerfans, motors orother experiments. 
Think of the other possibilities for 

which you could use a portable light-to- 

electric energy device. But hurry! Sup- 

plies are limited. For fastest service, use 

your major credit card and call our 

TOLL FREE ORDER LINE 


800-832-1986 


and we will rush your order to your 
doorstep. Or, simply return the order 
coupon below. Orders will be filled on a 
first-come, first-serve basis. Don't delay! 
Put your hands on history today. 


O Please send |. . Photon Conversion Device(s) 
(@ $59.95 + $3 S/H each. (Limit: 2) 

L] I'm just curious! Send me What The Oil Companies Don't 
Want You To Know (144 pgs.) by Gary Starr for $11.95 + $2 S/H. 
Method of Payment: 

Charge my O Visa O MasterCard O AmEx 


Name 
Address 


Phone o MER i err es 
Return to: PCV/Solar, 175 Cascade Ct, Rohnert Park, CA 94928 
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Mazda MX-04 


Japanese makers build fun cars, often of outrageous de- 
sign, exhibit them at shows, and assess public interest. This 
year’s show was rich in cars of truly different design. The 
MX-04 contains Mazda's trademark—a two-rotor one-liter 
rotary engine with direct-injection stratified charge, along 
with 4WD and a composite chassis composed of an alumi- 
num backbone and carbon-fiber reinforced plastic floor pan- 
els. Onto this light basic frame the owner can bolt or take 
off at will a variety of plastic body panels that produce a 
closed-wheel open sports car, an enclosed two-seater with 
a mostly transparent top, or a cycle-fendered open sports 
car. Shown are the basic chassis and the latter two body 
versions. The MX-04 also has a built-in cellular phone and 
a starter button. Isuzu showed its Zero Door, an open-air 
fun car with side cuts where the doors used to be. And 
Subaru had perhaps the most outrageous entry with Jo- 


6 "— car—a red, green, and yellow 4WD vehicle whose main bow 
to high technology is a continuously variable transmission. 
- Why Jo-car? “Jo,” says Subaru, comes from joyful. 


tive Newsfront" column in this issue. 

A striking feature of the show, and 
perhaps the most noticeable when one 
walks into the great halls, is that Jap- 


+ anese manufacturers build a great 
many of what they call “fun cars” 
v —exercises in pure whimsy designed 


to appeal primarily to young people. 
They are in outrageous shapes and col- 
ors, often have fanciful names, and 
range in technical sophistication from 
bedrock basic to ultimate unreality. 
Some of them shown with this article ~~~ mm 
are the Mazda MX-04, the Isuzu Zero Ne NT 
Door, and the Subaru Jo-car But there «55059909 
were others. Suzuki showed the Elia, 
a bright green Italian-looking two- 
seat microcar with front-wheel drive 
and a diminutive three-cylinder 
550cc engine, and an equally bright 
yellow beach buggy called the RT-1. 
Suzuki also displayed a handsome 
mid-engined sports car with an inter- 
esting combination of features. Power 
comes from a 1.3-liter 16-valve engine 
and is transmitted to the rear wheels 
through a six-speed transmission. 
All in all, with its color, variety, and 
vitality, the Tokyo show clearly points 
to what will be. “Nowhere in the 
world,” says one experienced observer, 
“will you find a more comprehensive 
window on the future.” 
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THE _ 
ST-BUILT 
.— TRUCKS — 
IN THE WORLD. 


GM SETS STANDARD FOR FULL-SIZE PICKUPS 


The old measure of quality was the num- 
ber of customer complaints. GM truck 
builders have a new, tougher, more reli- 
able standard, one that has a genuine 
payoff to our customers: How the truck 
is built. 

GM's 1988 Chevrolet and GMC Sierra 
pickup trucks are the first completely new, 
re-designed and re-engineered full-size 
pickups from any company in this decade. 

There is a new, personal involvement 
of GM people working together to meet 
our customers' needs with world-class 
quality as their objective. GM teamwork 
and technology are producing trucks 
at a level of manufacturing excellence 
nobody has seen before. 

Engineers from our Truck and Bus 
Group, working with GM's Hughes 
Aircraft subsidiary, have developed 
systems which helped make the plants 
where these trucks are built models 
for the world. They're the all-new 
Fort Wayne, Indiana, plant and 
the completely rebuilt plants at 
Pontiac, Michigan, and Oshawa, 
Ontario. 


THE VISION 


In these plants one of the most 
sophisticated electronic tools in the 
world—called MAP (Manufacturing 
Automation Protocol) and developed 
with the help of EDS, another GM 
subsidiary —integrates the processes 
that permit consistent and precise 
manufacturing. 

How can we say these are the best- 
built trucks in the world? By comparing 
how they are built: Assembly tolerances 
are consistently held at plus or minus 
half a millimeter assuring a near-perfect 
body on every truck. Most structural 
steel and all exterior sheet metal, except 
the roof, is two-sided galvanized. Anti- 
corrosion phosphate is applied to each 
truck by immersion, guaranteeing com- 
plete coverage. The base coat/clear coat 
paint application is totally automated 
for consistent quality control. 

The Chevrolet and GMC Sierra full- 
size pickups are another triumph of team- 
work and technology. At GM, 
teamwork and technology are 
multiplying the power of 
people to serve GM customers. 


IS PAYING OFF. 


41 Ways to help you 


I 


qualify for the job you want 


Get Your Associate in Specialized Business or Technology 


Diploma 
gesti! r^ 
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* Business Management * Accounting 
* Business Management with Option 
in Marketing * Business Management 
with Option in Finance * Mechanical 
Engineering Technology * Civil Engi- 
neering Technology * Electrical Engi- 
neering Technology * Electronics 
Technology ¢ Computer Program- 

| ming * High School * Catering/ 

| Gourmet Cooking * Medical/Dental 

| Office Assistant e Microcomputer 
Repair ® Auto Mechanics * Bookkeep- 
ing * Hotel/Restaurant Management e 
Drafting * Veterinary Assistant e 
Travel Agent * Air Conditioning & 

| Retrigeration * Electronics € Secre- 

| tary * Electrician * Police Sciences e 
Art è Small Business Management e 
Interior Decorating e Wildlife/Fores- 
try Conservation ® Legal Secretary e 
Diesel Mechanics ® Fashion Merchan- 
dising * Gun Repair * Motorcycle 

| Repair eSurveying & Mapping *Fit- 

| ness & Nutrition ¢ TV/VCR Repair e 
Child Day Care * Legal Assistant e 
Photography € Dressmaking & 
Design * Journalism/Short Story 
Writing 


* These are 4-Semester Programs 
Leading to a Specialized 
Associate Degree in Business 
or Technology. 


Degree or Career Diploma at Home in Your Spare Time 


Career Diploma 


that can change 


energy and money preparing for a new 
career is not a simple one. Yet it may well be the most important decision you 

will ever make. It can offer you the opportunity to qualify for the job you 
want...more money, more security and a better way of life. 

At ICS we've spent close to a hundred years training people for exciting and 
profitable careers in a wide variety of fields. From our beginnings in 1891, we 
have expanded our curriculum to include hundreds of different courses. 

Over the years we have become a world leader in training for business, industry, 
science and technology. In fact, the ICS training method has proven so 
successful that over 9,000,000 students have enrolled and close to 2,000 American 
corporations have chosen ICS training for their own employees including 
Bethlehem Steel, Union Carbide, Mack Truck and International Paper. 


Mail Post-Paid Card for Free Facts 


The decision to invest your ti 


you don't wait for the next semester to 
start—you can start anytime! 


Learn from Specialists! Home Study 
makes it easy to get the career 
training you really want! 

Our staff guides you throughout your 
program. Whether you're preparing 
for an entry level job or management 
career, whatever you need to complete 
your training is included with your 
course at no extra cost! 


Self-Paced, Individualized Studies 
Choose either an Associate in Special- 
ized Business or Specialized Technol- 
ogy Degree Program or get career- 
specific training leading to a Career 
Diploma. Train for an entry-level job 
or continue your studies and develop 
supervisory skills. With ICS you learn 
at home—no time wasted traveling to 
class or waiting in lines. Study when 
and where you choose...go at your 
own pace. You're in a “class of one,’ so 
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If card is missing, write directly to: 


International Corres 
Scranton, Pennsylvania 18 
Ai A Subsidiary of National Educa 


ondence Schools 
Dept. PCW28 
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than 18 months! 


Super-magnet 


High-end IRS Betas have separate cab- 
inets for woofers, mid-range/tweeter. 


“We're offering a completely new tech- 
nology that we've been developing for 
many years,” said Infinity President 
Arnold Nudell, introducing a series 
of loudspeakers at a hi-fi salon. 

The top system of this line, the 
$10,000 IRS Beta, delivered remark- 
ably clear sound during a demonstra- 
tion. The Beta, Nudell claims, 1s first 
to use potentially lower cost neodym- 
ium super-magnets ["Mighty Mag- 

et, Feb. '85] Three super-magnet 
tweeters for each of the two Beta pairs 
extend frequency response beyond 45 
kilohertz. The tweeters also use a 
new low-mass diaphragm material. 

Upper-bass/mid-range drivers, 
which function like electrostatic 
speakers, have lightweight Kapton 
thin-film plastic diaphrams. Each 
woofer in the separate cabinets has 
an accelerometer that senses move- 
ment and generates a feedback sig- 
nal to improve bass. Other new IRS 
models, priced at $4,500 and $5,500, 
are also available from Infinity Sys- 
tems (9409 Owensmouth Ave., Chats- 
worth, Calif. 931311).—John Free 
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Rekindle A \ Love Affair! 
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We've made an easy- 
to-assemble way to 
turn back the clock - to 
a time when the auto 
was more than trans- 
portation - it was beau- 
ty in motion! Imagine 
the pride when you're 
gm : site > able to say... “And I 

Available in front or |. built it myself!” 
rear engine drive. f= - 
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In Minnesota call (612) 546- 7336 
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6807 Wayzata Boulevard 

Minneapolis, MN 55426 Address 

Hours: Mon. - Fri. 8:30 AM - 10 PM P 
=) Sat. 9 AM - 5 PM, Sun. ll AM - 10 PM City State Zip 
Enclosed is $1.00 for each full color brochure and Replica 
Kit information. Home Phone ( ) 
C] Replica 1952 MG-TD [L] Replica 1929 Mercedes Benz Area Code ] 
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“TURES BEFORE 
YOURVACATION 


Now you can picture your next 


| vacation before you leave. 
| Send for our free North Carolina 
Travel Package and youll receive a book 
1 about the beautiful places to see in our 
: | state, from our wide, sunny beaches 
M | to our towering green mountains. 

"So send in the coupon or call us toll-free. And then, 


picture yourself in North Carolina on your next vacation. 


NAME ADDRESS 


CITY STATE 


FREENORTH CAROLINAVACATION PACKAGE, 


MAIL TO: NORTH CAROLINA TRAVEL, DEPT. 778, RALEIGH, NC 27699. 
OR CALL 1-800-VISIT NC, OPERATOR 778, WEEKDAYS FROM 9 A.M. TO 5 PM. 
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Driving Toyota s 
furbine car 


By KEVIN RADLEY 


fighter at takeoff. The sounds com- 
ing from in front of, below, and be- 
hind the car are what I would expect to 
hear at Edwards Air Force Base, not 
here at Toyota Motor Corp.'s Higashi 
Fuji Proving Ground. It is a high- 
pitched jet-engine scream that rises in 
note and volume as I slide the conven- 
tional automatic-transmission selector 
from neutral into drive and flick the 
electrical parking brake switch to off. 
With my left foot on the brake, I 
press the accelerator and look down 
at the twin bar-graph tachometers. 
One shows turbine speed, and the 
other indicates compressor speed. This 
is a twin-shaft gas-turbine engine de- 
signed for smooth high-torque output 
at low-output shaft speeds and re- 
finement at high speeds. The twin 
tachometers tell me that the gas 
generator, or compressor, is working 
harder than the power turbine. Their 
scales are marked conventionally from 
one to nine; then I notice that the 
number on the end telling me how 
much each of those digits should be 
multiplied by has one more "0" than 
usual. Those figures are not 1,000 to 
9,000 rpm—they are 10,000 to 90,000! 
The compressor builds up to about 
50,000 rpm and the turbine nudges 
40,000 as the car begins to move. The 
engineers say the car was hurriedly 
completed just days before this ex- 
clusive test drive, and the matching 
between transmission and engine, 
though electronically controlled, is far 
from ideal. The car is initially slug- 
gish, though the engine's jet scream 
has risen to a crescendo, and progress 
has begun. Once underway the prog- 
ress accelerates, and the pace builds 
rapidly. There is not the incisive edge 
of a rasping sports car, but a caution- 
ary speed limit of 60 mph, imposed 
on us by Toyota's understandably ner- 
vous public relations people (this car 
is estimated to be worth over $2 mil- 
lion), is achieved and maintained with 
ease. The engine gives me and by- 
standers a stunning impersonation of 
a low-flying jet as I cruise down the 
half-mile-long straight. 


| is like sitting in the cockpit of a jet 
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The gas-turbine engine is what the 
Japanese fondly call a “dream engine.” 
For them it offers the ability to run 
on just about any combustible fuel. To 
demonstrate the "common," or "gar- 
den," fuel capability, Toyota has 
deliberately powered this prototype 
demonstration with domestic-heating 
kerosene. The fuel could just as eas- 
ily have been methanol or vegetable 
oil, but Toyota wanted to make the 
point that despite its exotic look and 
sound, this is an eminently practical 
engine. The turbine's ability to burn 
different fuels also helps cut down on 
pollution. 


Toyota GTV 


specifications 
Length 186.0 in. 

Width 70.5 in. 

Height 52.2 in. 

Wheelbase 102.2 in. 

Passengers 212 

Engine type Twin-shaft gas turbine 


Gas generator Compressor: centrifugal type 
Turbine: radial in-flaw 
Rated speed: 68,000 rpm 
Turbine: axial flow 
(variable geometry) 
Rated speed: 53,000 rpm 
Heat exchanger Rotary heat-storage type 
Reduction ratio 10.13 
Maximum power 148 hp @ 5,300 rpm 
Maximum torque 245.9 Ib.-ft. @ 1,000 rpm 
Transmission Electronically controlled 
four-speed automatic, 
rear-wheel drive 


Power turbine 


The gas turbine has other appeal- 
ing features: It is smooth because it 
has no reciprocating parts; it is po- 
tentially compact for a given power 
output, although the massive silver 
lump under the hood of Toyota’s Gas 
Turbine Vehicle, or GTV, show car is 
hardly sylphlike in view of its claimed 
150 horsepower; and it requires no 
cooling system. It is also the ideal 
configuration for an all-ceramic en- 
gine, and that is the area on which 
gas-turbine engineers are currently 
working hardest. 

The GTV's twin-shaft gas turbine 
has two parts, a gas generator and a 
power turbine. In the gas generator, 
a compressor produces the engine's us- 
able output on another shaft. Air is 
sucked in and compressed by the com- 


pressor and is blown through a slowly 
rotating honeycomblike preheater, 
which recovers heat from the exhaust 
gas. The preheated and compressed air 
then enters a combustion chamber 
where it burns a fuel, giving off a 
high-temperature, high-pressure gas 
that drives both the compressor tur- 
bine and the power turbine. The power 
turbine is mounted on a second shaft, 
which drives a conventional electron- 
ically controlled four-speed automatic 
transmission via a 10.13 to 1 reduc- 
tion ratio to cut down the five-digit 
engine speeds to the four-digit num- 
bers more common in cars. 

A combined electronic management 
system controls both the engine and 
transmission to obtain the best per- 
formance and shift feeling in view of 
the engine's characteristics. Of partic- 
ular significance is the fact that the 
engine's maximum torque (246 pound- 
feet) is produced virtually at the bot- 
tom of the engine-speed range—at 
1,000 rpm of the geared-down output 
shaft. Maximum power (148 brake 
horsepower), on the other hand, is 
achieved at a more normal 5,300 rpm. 
Shifting gears with all that low-down 
torque is a problem, and the prototype 
sends a thud shuddering through the 
car each time a new ratio is selected. 
But Toyota knows how to tackle the 
problem, and the computer calculates 
the engine's torque output from in- 
formation about the engine's speed, 
pressure, temperature, and throttle po- 
sition, and controls the throttle actu- 
ator to help smooth out gear shifts. 

Toyota admits, however, that a num- 
ber of fundamental questions remain 
to be tackled. In the engine itself there 
is the problem of response and throt- 
tling. Variable geometry turbines, 
similar to those found in some turbo- 
chargers, provide the best hope here, 
while ceramics, with their low iner- 
tial mass, also hold promise. The lack 
of reciprocating motion in the gas- 
turbine engine makes it a particularly 
promising application for ceramics, 
while the ability of ceramics to with- 
stand high temperatures would also 
aid running efficiency. This 1s the area 
where future development will be 
concentrated. 
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Here's how to get your savings... 


Get 6 Top Hits Right Away For Only 1€! Yes, pick any 6 tapes or records now 
for a single token penny. You agree to buy only 1 more hit at regular club 
prices (usually $8.98 to $9.98)...and take up to one full year to do it. Then you 
can choose another album free as a bonus. That's 8 smash hits for the price 
of one and there's nothing more to buy...ever! 


No Further Obligation Whatsoever! It's all up to you! You buy what you want 
-When you want it. This is one music offer that really is different. 


creer Hec iei A Benefits! Approximately every four weeks, you'll 
receive MEDLEY, the Club's exclusive music magazine featuring the Main 
Selection in your favorite music category, plus hundreds of other hits. You will 
also receive six special sale issues crammed with hit tapes and records— 
some as low $4.98, $3.98 and even $2.98. In all, you'll have 19 convenient 
shop-at-home opportunities a year. As a member in good standing, send no 
money when you order, we'll bill you later. A shipping and handling charge is 
added to each shipment. 


It's Easy To Get Your Favorite Hits! If you 
want the Main Selection, do nothing. It will 
be sent to you automatically. If you want 
other selections, or none, just indicate your 
preference on the card always provided... 
and mail it back to us by the date specified. 
You'll always have at least 10 days to decide. 
But if you don't, you may return your Main 
Selection at our expense for full credit. You 
may cancel your membership whenever you 


wish upon completing your enrollment | 

agreement. Or, remain a member and take SPECIAL 3 FOR 1€ 

advantage of future money-saving bargains. COMPACT DISC 
OFFER 


FREE 10-Day No-Risk Offer! Listen to your 
6 introductory hits for a full 10 days. If not 
satisfied, return them with no further obliga- 
tion. You risk nothing! So don't delay. Pic 
your hits, write their numbers on the coupon, 
and mail today! 


Now there's a Club for 
owners of CD players! 
Take any three Compact 
Discs here for only 1€. (Se- 
lections available on CD 
are marked * .) 
MS 391 Trademarks used in this adv't are property of various trademark owners. 

RCA Music Service (A Service of BMG Direct Marketing, Inc.) 6550 E. 30th St., Indianapolis. IN 46219-1194 


BIG DEAL! THEY MAKE YOUBUY 
| THAT'S AT LEAST $ 62 84 


8 ALBUMS! AT THEIR PRICES, | | 4&5 YOU GET & FOR THE PRICE OF 


JUST ONE $8.98 ALBUM WITH NOTHING 
MORE TO BUY EVER / 
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| The Best Of 7041 
THE DOORS (18 Hits) 


Start with [5 tapes or records for only 1^ 


plus shipping & handling with Club membership 


Buy just Í smash hit in one year's time. 
Then get 1 bonus album of your choice. 
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Nothing Like The Sun 
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Greatest Hits 


THIS IS THE 
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Enjoy £j albums for the price of one. 
Nothing more to buy...EVER! 
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Mail to: RCA Music Service 


(A Service of BMG Direct Marketing, Inc.) 
P.O. Box 91001, Indianapolis, IN 46291 
| enclose 1c. Please accept my trial membership in the 
Music Service and send me the 6 hits I've indicated 
here under the terms outlined in this advertisement. | 
agree to buy just 1 more hit at regular Music Service 
prices in 1 year's time—after which | can choose a free 
bonus tape or record. (A shipping and handling charge is 
added to each shipment.) 


(€) SEND MY SELECTIONS ON (check one only): CASSETTES C RECORDS 


BEACH BOYS 54143 
Made in U.S.A. (25 hits) TARO 


pm ae € A— 


| 
J 


© lam most interested in the following type of music—but | am always 
free to choose from every category (check one only): 
1 O EASY LISTENING (instrumentai/Vocal Moods) 2 C COUNTRY 
3LIHARD ROCK — 4 (GPOP/SOFT ROCK — 5CICLASSICAL 


@ RUSH ME THESE 6 SELECTIONS (indicate by number): 
(5) O Mr. 


L1 Mrs. 
LJ Miss 


| 
| 
| 
| 
| 
i 
| MIN LL cs cO 
| 
| 
l 
| 
| 


First Name imitim Last Name (PLEASE PRINT) 


City State 0 Ji Bc 


Telephone ( — ) 


l6, Have you bought anything else by mail in O last 6 months © year O never 


RUSH ME THESE 
3 SELECTIONS — 
(indicate by number) | 


W 
L— 
i — 


The MUSIC SERVICE reserves the right to request additional information or reject any application. Limited 
to new members, continental U.S.A. only; one membership per family. Local taxes, if any, will be added. 


g YES please enroll me, instead, as a member in the 

Compact Disc Club and send me 3 introductory 
CDs for only 16, plus shipping & handling. | may return them, 
if not satisfied, or keep them and agree to buy just two more 
CDs at regular Club prices (usually $14.98 to $15.98) in the 
next two years. Full membership details will follow, with the 
same 10-day, no obligation privilege. 


CHECK ONE: 1/3 Classical 20 Pop/Soft Rock 


“Say, Smokey—" 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Towing a fifth wheel 
I own a 1987 Ford Ranger 4x 4 pickup 
with a V6 engine and automatic trans- 


mission. I would like to use the truck | 
to tow a 20- to 24-foot fifth-wheel RV 
camper. I've tried to find out from sev- 


ERRORI 


Applying Arrow Hot Melt Glue 


eral local Ford dealers whether this 
Ranger can be safely set up to haul 
the camper. The Ford dealers say that 
because their spec books dont show 


this application for the Ranger, I | 


should be using a larger vehicle to tow 
this kind of load. But the local RV 


to the ribs of the canoe and attaching the wood slats to the ribs using the 
A:row Electro-Matic Staple Gun T Tacker makos the entire process a snap. 


Applying the wood skin of a " 
canoe to the ribs is normally 2E 
atedious and time consuming ' 
process, but with the use of 
Arrow's fastening tools, the 
process has been shortened 
considerably. à; 


Using the TR-550 Hot Melt | 
Glue Gun and Hot Melt 
Glue Stix, applying the 
wood slats to the canoe | 
ribs makes a secure bond 
between the two surfaces. 


"j| Using the ETN-50 Electro-Matic 

| Staple Gun Tacker, with Arrow 
=| No. T-50 1/2" leg staples, 
= eliminates the need to clamp 
-| the slats to the ribs. 


With imagination and the right 
tools, like the Arrow ETN-50 
Electro-Matic Staple Gun and 
TR-550 Hot Melt Glue Gun, the 
home do-it-yourselfer, craftand 
hobbyist, can do more in 

less time, faster, 
better and cheaper. 


Available at all leading Hardware, Home Center, and Discount Department Stores everywhere. 


Arrow Fastener Company Inc., 271 Mayhill Street, Saddie Brook, N.J. 07662 
In Canada: Jardel Distributors, Inc., 6505 Metropolitan Blvd. East, Montreal H1P 1X9 Quebec 
In United Kingdom: Arrow Fastener (LU. K.) Ltd., 82 Old Brompton Road, London SW7 3LQ 


© Copyright 1987 Arrow Fastener Company, Inc. 
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salespeople tell me that a Ranger like 
mine can handle the fifth-wheel 
camper. I’m afraid they will tell me 
anything to make a sale. 

Donald C. Seigworth, Leesburg, Fla. 


Ford advises that towing a fifth-wheel 


| camper would grossly exceed the Rang- 


er's load-carrying capacity. The Ford 
dealers are right; you need a properly 


equipped full-size pickup for this kind | 


of job. Looks like the RV people are 


thinking about their wallets, not your | 


safety. 


Car worth exporting? 


I own a 1985 Buick Century with a 
three-liter engine. I’m in the Air Force 
with orders to report to Clark Air Base 
in the Philippines. I want to take my 
car with me; however, only leaded gas 
is available at the Philippine base. The 
Air Force says the car must be con- 
verted to run on leaded fuel before I 
put it on the ship. Aside from the ob- 
vious removal of the catalytic con- 
verter, what else must be done? I'm 
concerned about the oxygen sensor, 
timing, and fuel-system adjustments. 

John F. Cole, Rome, N.Y. 


This project isn't worth taking on. 
Your car has an oxygen sensor that 
helps the engine-control computer reg- 
ulate fuel metering at an optimum rate. 
Burning leaded fuel will quickly de- 
stroy the oxygen sensor's effectiveness. 
When the sensor is disconnected or 
damaged by lead contamination, the 
engine-control computer will start op- 
erating in open-loop, or “limp-home,” 
mode. Without all the sensory data the 
computer needs to calculate fuel-injec- 
tion pulse widths that vary with oper- 
ating conditions, the software tells the 
injection system to deliver fuel at a 
steady, average rate. Running in open- 
loop mode, the engine will perform 
poorly both in drivability and fuel 
economy. One way to get around this 
would be to convert the engine to a car- 
buretor, but this would be exceedingly 
complicated and expensive, and require 


| expertise that might be hard to find. 


Carburetor freeze-up 


My 1981 Ford Escort has carburetor 
freeze-up problems that are getting 
worse. In the past, the carb would only 
ice up when the road was wet, but now 


— Rm i= 


substantial humidity is enough to 
cause ice to form. Sometimes I have 
to stop every 20 or 30 miles to thaw 
out the carburetor. 

William A. Young, Saratoga, Wyo. 


Getting heat to the carburetor is your 
answer. Check all the ducting and heat 
shrouds that bring hot air from the ex- 


haust manifold to the air cleaner; re- | 


pair anything that’s torn or loose. If 
that's not the cure, pull off the intake 
manifold and make sure the exhaust- 
heat passages inside aren't eaten away 
or plugged up with carbon. If there’s 
carbon, clean it out. Check to see that 
you have the correct intake-manifold 
gasket and that it isn't blocking off the 
exhaust-heat passages that warm the 
carburetor. Also, try using different 
brands of fuel; they aren't all the same 
with regard to susceptibility to icing. 


Cold storage 


I am in the Army and am about to be 
transferred overseas for a year. I would 
like to store my 1984 Dodge Daytona 
Turbo in a friend's garage during that 
time. I figured I would store the car 
on jack stands (supporting the frame), 
store the tires on their sides, drain the 
fuel tank, remove the battery, and 
cover the entire car with a cloth. Any 
thoughts on this? 

Jim Breeden, Indianapolis, Ind. 


Oxidation is the enemy you have to 
watch out for. A cool, dry atmosphere 
is better than a hot, moist one. Where 
possible you should completely fill com- 
ponents with the appropriate fluid to 
remove the possibility of oxidation. The 
tires would certainly be better off with 
no weight on them, but jacking won't 
do much for the springs. Remove the 


for a third replacement. This is get- 
ting expensive; I have paid for the last 
two sets of bearings myself. 

Thomas Polimus, San Jose, Calif. 


| The damage ts being caused by water 


battery terminals, but don’t expect the | 


battery to remain in good shape sitting | 


unused for a year. Ideally, you should 
have someone run the engine for 10 
minutes every three months and drain 
the fuel after six months. Lastly, totally 
clean the car before you cover it and 
spray all parts subject to rust with a 
lubricating oil. 


Rusty bearings 


I have a 1983 Dodge Aries station 


wagon. When the rear brake drums 


were removed at 15,000 miles, botn | 


the inner and outer wheel bearings 
were found to be rusted. The dealer 
replaced the bearings and seals and 
repacked them with heavy-duty bear- 
ing grease. At 35,000 miles rusted 


| bearings had to be replaced on all four 
| wheels. Now, at 65,000 miles, it's time 


assembled, pay close attention to the 
condition and fit of the seals. Use pre- 


getting past the seals and into the bear- 


ings, but Chrysler doesn't report that 
any service bulletins have been issued 
regarding rusting wheel bearings. The 
next time you have the bearings dis- 


mium-quality wheel bearings, and 
pack them with a good waterproof 
grease. Lubriplate is one brand of 
grease that’s effective where water con- 
tamination is a problem. Obviously, it's 


a good idea to avoid driving through | 
deep puddles if possible. 


Got a car problem? Send it to "Say, Smokey—,'"' POPULAR 
Science, 380 Madison Ave., New York, N.Y. 10017. All let- 
ters are read, and those of widest interest are answered in 
this column. Due to the large volume of mail, Smokey can- 
not reply to letters not selected for publication. 


Radar detectors: 


Which are really best? 


These days every maker says their radar 
detector is best. Who's telling the truth? 
Freedom of the press 

If you read movie ads, you know how 
each one finds a short phrase from a 
review that makes it sound like "the year's 
best" Well, some detector makers play 
the same game. 

But we won't play games. Below are 
the overall results of the three most recent 
independent tests of radar detectors. 


LATEST PERFORMANCE RANKINGS 


Car and Popular 
Driver Roundel Mechanics 
April 1987 June 1987 July 1987 
Passport Passport Escort 
(Escort Escort 
sted | Passport 
nottested) ^ Bei Quantum ssport 
Cobra Whistler | BEL 
ul i 
Uniden Maxon =| Snooper 
Radio Shack Uniden 
Radio Shack i 
Ln Whistler 
BEL Fox 
= Cobra Cobra 
Whistler BEL Vector #| GUL 
Sparkomatic Snooper - Radio Shack 
Eo Fuzzbuster 
X Sparkomatic sf Sparkomatic 
GUL Sunkyong Maxon 


Although each staff of experts used 
different methods to evaluate the detec- 
tors, their conclusions were unanimous; 
Escort and Passport are winners. 


Here's the proof 

Call us toll-free (1-800-543-1608) 
and we'll send you the complete, unedited 
tests. Read exactly what the experts say. 

How to order 

We sell direct to you. Orders in by 
3:00 pm eastern time go out the same 
day, and we pay for UPS shipping. Overnight 
Federal Express delivery is only $10 extra. 

If you'renotcompletely satisfied within 
30 days, return your purchase. We'll refund 
all your money, including return postage. 

For top-rated radar protection, just 
call us toll-free. 


TOLL FREE 1-800-543-1608 
(Call Mon-Fri Bam-11pm, Sat-Sun 9:30-6 EST) 


ESCORT 
RADAR WARNING RECEIVER 
ESCORT $245 (0H res. add $13.48 tax) 
PASSPORT 
PASSPORT $295 (0H res. add $16.23 tax) 
Cincinnati Microwave 
Department 61628 


One Microwave Plaza 
Cincinnati, Ohio 45249-9502 


© 1988 Cincinnati Microwave, Inc. 


For information, call toll free 1-800-543-1608 
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NTRODUCING 
THE ALL-NEW SHAPE OF ` 


—— 


LL-WHEEL DRIVE. — 


a 


MERCURY TOPAZ 


The engineers who designed the new Mercury Topaz weren't satisfied with conquering 
2 the wind alone. So they created a car that also conquers the weather: the 1988 Topaz with 
optional all-wheel drive. The redesigned shape of the four-door Topaz is more than just a 
work of remarkable style, it contributes to a remarkable sense of driver control. It directs 


the force of rushing wind to help keep the car pressed to the road surface. The result? 


aaa e ee ED Improved handling at highway speeds. Topaz has also 
been dramatically reshaped inside to enhance 
driver control. The all-new instrument panel 


puts every analog gauge within your 


field of vision, and every control where your hand expects to find it. All to help you keep 


your eyes on the road in front of you. For times when that road is covered with rain, mud, 


The Shape You Want lo Be In. snow or ice, the 1988 Topaz offers the all-wheel-drive option. 
MERCURY Just press a switch on the overhead console for a significant increase in 


"t traction. (However, this system is not designed for off-road use.) To make 


warranty. Certain restrictions and a deductible apply. So ask to see a copy of it at your 


do 


you feel even more secure, there's our 6-year/60,000-mile limited powertrain 


Lincoln-Mercury dealer. For additional information about the new Mercury Topaz, call 


LINCOLN-MERCURY DIVISION 
tol-free 1800 822-9292. Buckle up—together we can save lives. 


Nordiclrack 
is the Best... 


Here’s the evidence... 


A major university performance 

laboratory concluded that Nordic- 

Track provided a greater workout than 

an exercise bike or a rowing machine. In 4 separate 
tests, NordicTrack users burned more calories and 
obtained significantly more cardiovascular exer- 
cise than from any other machine tested * 


More complete workout 
than an exercise bike 


NordicIrack's efficient arm exerciser provides 
upper body exercise missing on a stationary bike. 
NordiclIrack's standing position also exercises the 
lower body muscles much more uniformly. By 
exercising all major muscle groups, NordicTrack 
provides a higher total energy output with- 

out fatiguing individual muscles. On an 
exercise bike, your legs do all the work 
while your arms go along for the ride. 


Safer, more thorough exercise 
than a rowing machine 

Unlike rowing machines, NordicIrack's arm and 
leg resistance can be adjusted independently so 
you can set the tension ideally for your arms and 
legs. NordicIrack's standing exercise position 
avoids the lower back pain often associated with 
rowers, while more uniformly exercising all the 
body's major muscles. 


*Scientific Test Results included in NordicIrack Brochure 
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Best Way 
to Lose Weight 
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cise is the most effective way to lose 

, weight. And no other exercise machine burns 

more calories than NordicIrack...so you can 
lose weight faster without dieting. 


Easiest way to the best workout 


Experience the best total-body aerobic exercise 
available in the comfort and convenience of your 
home. Easy and fun to use. NordicTrack occupies 
only 17 x 23 inches of floor space when stored — 
and it unfolds in just seconds. 


Duplicates the world's best exercise— 
Cross Country Skiing. 

_"NordicTIrack is for everyone who wants the 
> benefits of the world's best aerobic exercise, 
Wl ross country skiing. Even if you've never skied 
| (and never plan to), in a few minutes you'll be 
| ‘tracking.’ The smooth rhythmic motion used 
.| | while on the NordicTrack makes exercising 
} | pleasant and easy to sustain.” Bill Koch 


| Call Toll Free or Write: 


| 

, 1-800-328-5888 | 
In Minnesota: 1-612-448-6987 | 
| In Canada: 1-800-433-9582 i 
| 


A | N ordic]rack 


| 
The Best Way to Fitness 


C727 
| | 141 Jonathan Blvd. North, | 


Olylmpic | 
Silver Medalist | |... Chaska MN 55318 _ 28088 | 


Recent studies show that aerobic exer- 


What's News 


Awesome cars 

I had never been to the Tokyo Motor 
Show before, but recently I was there 
on opening day. I was impressed. There 
| were all of the usual production cars, 
of course. There were dozens of Jap- 
anese fun cars—outrageous vehicles 
designed primarily for shock value 
and to appeal to young people. But by 
far the most impressive trend was the 
outpouring of technologically innova- 
tive cars by practically all of the Jap- 
anese manufacturers. 

Some, of course, were just a lot of 
fancy styling and body work. But the 
dominant trend, as I point out in the 
article on the show in this issue, is 
technology. The Japanese are taking 
all of the advanced technology every- 
one is talking about—four-wheel 
steering, four-wheel drive with trac- 
tion control, electronic suspension, and 
anti-lock braking— and putting it into 

actual automobiles. 
| Most of the manufacturers have this 
advanced technology in concept cars 
—show cars. But especially over- 
whelming to me was the fact that one 
company — Mitsubishi Corp.—actually 
had it all in a car going on the Jap- 


United States in about a year. Fur- 
thermore, I had an opportunity to 
drive the car a few days before the 
show at the Kitsuregawa Proving 
Grounds in central Japan. 

I am not a trained professional test 
driver, so I did not try to push the car 
as close to its performance limits as 
| possible. Anybody not a pro can get 
into trouble quickly that way. One fre- 
quently used maneuver, for example, 
is the high-speed lane change. It sim- 
ulates conditions that might be en- 
countered if, say, a box suddenly falls 
off a truck in front of you. You have 
to swerve into the oncoming traffic 
lane as hard as possible, then instant- 
| ly swerve back into the right lane to 


track drivers set up cones to outline 
the path you'd have to follow in such 
a maneuver. Company officials told me 
test drivers take the new Galant with 


suspension through such a maneuver 


anese market now and expected in the | 


avoid approaching traffic. On a test | 


its four-wheel steering and advanced | 
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at about 110 mph, tires screaming in 
protest but leaving all cones in place. 
| I didnt get too close to that speed be- 
| fore I quit trying. 

But I did go through that course and 
also through low-speed slaloms and 
| finally out and around the high-speed 

track with its 45-degree banked curves 
at the ends. And the overall impres- 
sion one gets is of a light-feeling, nim- 
ble, sure-footed, easy-to-control vehi- 
cle. To give a basis for comparison, 
Mitsubishi officials provided other cars 
for driving through the same course; 
among them were several European 
sedans of high repute in the handling 
department. Even in this company, the 
Galant was an imposing performer. 

There was no chance to try out the 
anti-lock braking and four-wheel-drive 
system with its positive-traction vis- 
cous coupling under really severe 
conditions. For example, during the 
winter on Vermont ski trips, I often 
drive on steep, narrow, twisting, un- 
improved mountain roads constructed 
mainly of snow and ice. That's one 
place ld like to see what the high- 
tech combination of features can do. 
But in a year or so, when the new cars 
are available here, I'll get one and put 
it through that ultimate trial. 

In the meantime, I'm looking for- 
ward to the next Tokyo Motor Show. 
If it’s anything like this last one, I 
hope I can be there. 


Hypersonic aero-space plane 


Another advancement was recently 
made in the development of a research 
aircraft capable of cruising the upper 
atmosphere at hypersonic speeds or as- 
cending directly into orbit for space 
flight. Such an aircraft would fly at 
velocities exceeding 18,000 mph and 
could carry passengers from the 
United States to Japan in just two 
hours. It may also prove capable of de- 
positing satellites and other payloads 
into orbit at low cost. McDonnell 
Douglas Corp., General Dynamics 
Corp., and Rockwell International 
Corp. have been selected by NASA to 
go ahead with preliminary design 
work on the X-30 prototype of the 
future National Aero-Space Plane 


| (NASP). The results of this early re- 
search phase of the NASP program | 
will enable the Department of Defense 
and NASA to evaluate whether a sin- | 
gle-stage-to-orbit craft with air- 
breathing propulsion is feasible. Mc- 
Donnell Douglas engineers hope to be 
able to determine by late next year 
whether the X-30 can be built and 
flown as early as 1993. 


Radon-free housing 


The EPA has published a helpful new 
booklet for people worried about the | 
radon menace as they prepare to build 
new houses. “Radon Reduction in New | 
Construction" presents technical guid- 
ance on how to keep a new home free 
of the insidious radon menace by cor- 
rectly designing your house and the 
heating, ventilating, and air-condi- 
tioning systems it contains. You can 
get a copy by writing to Radon Divi- | 
sion (ANR-464), Office of Radiation 
Programs, U.S. Environmental Protec- 
tion Agency, Washington, D.C. 20460. 


Clean that heat pump 


| If you have a heat pump and want to 
save energy, install an electrostatic air 
| cleaner in the air-handling system. 
That's the conclusion reached by 
| a Honeywell study. The company says 
that indoor particles such as cigarette 
tar, lint, cooking grease, dust, and bac- 
teria build up on the coils of heat | 
pumps, reducing their efficiency. Tests 
show that an electrostatic air cleaner 
reduces dirt buildup 10 times better 
than a standard throw-away filter. A 
computer study based on these figures 
then projected operation for 15 years | 
in the southeastern United States. The 
conclusion: Savings during each of the | 
15 years would average 10 to 25 per- | 
cent, reaching a whopping 55 percent 
in the 15th year. 


VAY —— 
Editor-in-Chief 
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RETURN OF THE 


In an effort to come up with the ultimate under-hood status symbol, BMW 
recently unveiled the first new V12 engine offered in a production car in two 
decades. And other manufacturers will follow with super-smooth V12s in 
their most expensive cars. This means the engine that powered the great 
classics of the 1930s could again become the utmost in luxury-car performance. 


By DAN McCOSH 
Detroit Editor 


of a high-lift cam, the distant whine of a turbocharger, 

or the high revs of a multi-valve engine nearing its 
peak rpm. But nothing is quite as distinctive as the sound 
of a high-performance V12. "Like tearing silk," was one 
effort to describe the sound of a dozen cylinders firing in 
the time lesser engines ignite six or eight cylinders. 

At the controls of a car like the Jaguar XJS, until re- 
cently the only V12-powered car in volume production, 
you can almost feel the tug of a silk scarf whipping in the 
slipstream—and an echo of the big V12s that powered 
single-seat fighters before the jets took over. The experi- 
ence is more like a plane increasing airspeed than a car 
accelerating. The engine builds torque at a touch of the 
gas pedal, launching the car to 100-plus mph with eerie 
smoothness. 

Before this year, only Jaguar and a handful of Ferraris 
and Lamborghinis used V12s. But BMW's new 7501L sedan 
—powered by the first new V12 offered in a production 
car in two decades—now makes a quartet of V12s in pro- 
duction. BMW's new 12-cylinder also has prompted Mer- 
cedes, Porsche, Cadillac, Ford, and even Chrysler to seri- 
ously consider V12s for their most expensive cars— which 
means that within the next few years, the engine that 
powered the great classics such as the Duesenbergs and 
Packards of the 1930s could again become the ultimate 
in luxury-car performance. 

What's behind this renewed interest in an engine de- 
sign that peaked in popularity before World War II? 

"If you're looking for nothing more than power, you want 
the maximum piston area, and that means more cylin- 
ders," Anthony C. Rudd, corporate research director at 
Lotus Cars Ltd., told me. Rudd's interest in V12 engine 
design dates to a stint as chief durability tester for Rolls- 
Royce in World War II, when engineers at Rolls pushed a 
draftsman's face against the wall and chalked his seated 
outline as the minimum frontal area for a single-seat 
fighter aircraft. That chalk line was the beginning of the 
Rolls-Royce Merlin V12 engine that powered many Allied 
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T: sound of horsepower can be the raucous burbling 


single-seat fighters in World War II. Rudd \ 
went on to design a series of racing and ` 
passenger-car V12s after the war through 
the 1970s, and today directs engineering 
work on high-performance engines for Lotus 
and other car companies, including General 
Motors Corp. 

“If you want low internal friction and weight, the 
advantage is with a V8," Rudd continued. "The two | \ 
lines representing horsepower and friction cross as some- | \ 
thing with more cylinders than a V8, but less thana = 1 
V12. That might be a V10, but a V10 is awfully rough. | 


There's always going to be a trade-off, but the smoothest 
and most powerful engine is going to be a V12.” 
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The engine choice was easy 
for BMW while it was planning 
its $70,000 flagship, the 750iL. 
“We wanted to have the top-of- 
the-line engine, and that's a 12- 
cylinder," said Carl Hooser, vice 
president service operations 
BMW of North America Inc. 

The isolated intake manifolds, 
hydraulic valve lifters, and other 
elements of BMW's efforts to 
make its V12 as quiet as possi- 
ble tended to subdue the visceral 
excitement of the car when I 
first started the engine. 

Loafing doesn't quite describe the sen- 
sation of driving the 750iL at anything close to legal 
highway speeds. I found it difficult to notice that the en- 
gine was even running at 60 mph. The tachometer was 
barely above idle, at 1,500 rpm. Any noise from under the 
hood was drowned by barely audible pump noises from 
the fuel system. 

Acceleration from a stop was impressive— unexpected 
from the weighty-feeling sedan—although the under-eight- 
second 0—60-mph time is matched by most high-perfor- 
mance cars. Acceleration from 60 mph was something else. 

Even under 2,000 rpm, the engine is close to developing 
its peak torque, though it is capable of pulling solidly until 


The only two volume 
V12s in production to- 
day are the new five- 
liter BMW (opposite 
page) and the 5.3-liter 
Jaguar. At 300 hp, the 
BMW puts out more 
power than does the 
262-hp Jaguar V12. Part 
of the difference is in 
the more efficient BMW 
intake design—isolated 
manifolds between the 
cylinder banks that also 
act as sound insulation. 
« The Jaguar V12, now 17 
A years old, is derived 
7!| from two in-line Jaguar 

six-cylinder engines. 
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the legal speed is 100 mph behind you. Going from high- 
way speed to passing gear is like the beginning of a bob- 
sled ride—a steady rush with the end a long way down 
the hill. The 750iL is likely the fastest luxury car in the 
world: Speed limiters on its engine control system keep 
the upper limit at 155 mph. 

The source of this performance is an all-aluminum five- 
liter V12 that breaks new ground in weight and output 
for a V12 in a passenger car. It's substantially lighter than 
the Jaguar V12, and despite its slightly smaller displace- 


Continued 
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gines 
The earliest V12s were an effort to gain power from the slow-turning, 
large-displacement engines used prior to World War |. Ads for a 1916 
Packard Twin Six bragged, "No vibration at speeds up to 60 mph." 
| But it was the V12 Liberty aircraft engines, designed and built by 
a group of luxury-car companies, including Packard, that spawned the 
stately automotive engines of the 1930s. Typical was the 1932 Lin- 
coln KB (above), powered by a 7.2-liter V12 with aluminum cylinder 
heads. The V12 Lincolns were adapted as presidential limousines. 
| The aircraft influence didn't hurt the V12's image any, as the seven 
| V12 marques built between the wars paid homage to a number of 
engines that powered single-seat fighter aircraft, as well as high- 
| powered boats. The design became mainly a racing engine starting 
| with the early two-liter Ferraris and continuing through a variety of 
Formula | cars and a few specialty cars until the recent revival of in- 
terest in the V12 as luxury-car power plant.—D. M. 


ment—five liters compared with the Jag's 5.3 liters—it 
produces 300 hp at 5,200 rpm, 15 percent higher output 
than the Jaguar's 262 hp at 5,000 rpm. 

But smoothness is more important in a luxury car en- 
gine than raw horsepower. Each cylinder in the BMW V12 
is generating just 25 hp, rather than the 38 hp per cylin- 
der that would be required if it were an eight-cylinder 
engine. This means less explosive force every time a cyl- 
inder fires. These smaller power pulses come six times 
per revolution, rather than four times as in the V8. The 
result is smooth, even distribution of power, particularly 
at low engine speeds. Hooser says the BMW V 12 still pro- 
duces 80 percent of its peak torque at only 2,000 rpm. 

Lift the hood of a 7501L, and it stops you dead. The 
physical length of the engine, half again what you are 
used to, doesnt take explaining or technical know-how to 
understand. It simply looks powerful. 

If you blink, you might think the BMW engine is actu- 
ally two in-line six-cylinder engines attached to a single 
crankshaft, and you wouldnt be far wrong. The basic think- 
ing that goes into a V12 takes advantage of some theoret- 
ical advantages of the in-line six and makes it even 
smoother. 

BMW engineers were well aware of the theoretical ad- 
vantages of a V12 design. It's one of just a handful of 
engine designs that are inherently balanced. By arrang- 
ing the cylinders in two 60-degree banks, a cylinder is 
firing every 60 degrees of crankshaft rotation. In addi- 
tion, every piston has a mate moving in an equal and 
opposite direction. 

In-line six-cylinder engine designs share this happy com- 
bination, but in-line four-cylinders and V6s do not. The 
result is that in-line fours and V6s must use counterro- 
tating balance shafts to ensure ultimate smoothness. A 
V8 is nearly balanced, but still needs additional crank- 
shaft weights to make it smooth. 

Another advantage in a V12 design is that each piston 
and connecting rod is much smaller and lighter than in 
an engine with fewer cylinders and the same displace- 
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ment. So there is less mass flying back and forth, giv- 
ing the V12 an additional balancing edge. 

One drawback to a V12, however, is that it is a 
relatively long and skinny engine—a dis- 
tinct advantage to designers of the WW II 
Spitfire fighter, but a tough shape to fit into 
the front-drive, transverse-engine cars that 
are popular today. This didn't bother BMW 
engineers, however, since they were already 
building only rear-drive cars powered by rel- 
atively long, skinny in-line sixes. 

In fact, the temptation was there to sim- 
ply assemble two sixes together and come 
up with a V12. Such a design was displayed at the 1979 
Frankfurt Auto Show, but it proved fuel-thirsty and heavy. 

“We tried to use the same cylinder heads as our six, but 


those were changed too," Hooser said. The surprise comes 


when Hooser admits that BMW struggled with mating 
its older engines to save money. Save money? In a $70,000 
car? Looking closer, you note that this engine also has 


just two valves per cylinder, rather than four, albeit actu- 


ated with overhead camshafts. “We had to keep the cost 
down," Hooser said without apology. 

That there were corners that needed cutting at this level 
of engine design comes as a shock. But as it turns out, 
there are compromises in everything, and V12s seem to 
have their share. 


V12 trade-offs 


Going from a V8 to a V12 with the same displacement 
automatically increases the total surface area of the pis- 
tons and cylinder heads by some 15 percent. Although 
the added area adds to potential power, it also dissipates 
heat, making the engine slow to warm up and prone to 
emission control problems. Also, fuel must be distributed 
evenly among all the cylinders or the uneven power will 
kill most of the smoothness you're struggling to achieve. 
Finally, the extra connecting rods, camshafts, and long 
crankshaft make for excessive weight. 

Designing a new aluminum block helped solve the weight 
disadvantage. BMW engineers opted for aluminum cylin- 
der bores lined with microscopic particles of silicon, a tech- 
nique pioneered by GM in the early 1970s and now used 
by Mercedes and Porsche. Regardless, the all-aluminum 
engine still comes in at 529 pounds—a meager eight 
pounds lighter than the all-cast-iron five-liter V8 in Ford's 
Mustang. 

Fuel distribution along the two long banks of cylinders 
is accomplished with two separate Bosch Motronic engine 
management systems, which incidentally allow BMW to 
use the same system that's on the in-line six. The Mot- 
ronic system is a complex computer-controlled system that 
controls ignition, fuel injection, and air-fuel ratio for the 
catalytic converter. This is the first BMW engine designed 
specifically with a catalytic converter. As a result it gets 
the same horsepower in European and U.S. versions, while 
Jaguar, for example, loses 20 hp on its exported cars. 

There is no mechanical link to the accelerator. Instead 
the pedal sends a signal to the Motronic computer to con- 
trol output—a so-called “fly-by-wire” system, the first on 
a production passenger car. 

By doubling up the fuel and ignition systems, the BMW 
V12 has the capability of running on either cylinder bank 
independently, something of a fail-safe device. "Because 
the Motronic injection system is efficient, the car can cruise 
on the highway at 22 mpg," Hooser said. "But for short 
distances it can use a lot of gas. When the engine is cold, 
for example, the fuel condenses on the cylinder walls, 
and it takes some time to warm up. Also, it has more 
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IN-LINE, 6 THROWS 


One reason that the V12 reigns supreme as a high-output luxury-car 
engine is that it is inherently one of the best-balanced engine de- 
signs available. 

One of the worst designs for built-in vibration is the in-line four- 
cylinder, today's basic economy engine. A four-stroke four-cylinder en- 
gine is firing twice per revolution, so that each explosion comes every 
180 degrees. The result is that each power stroke creates a vertical 
"shake" that can result in excessive vibration, particularly in larger- 
size engines. In addition, the twisting effect on the crankshaft induces 
a second, rocking, action. 

The cure in a four-cylinder is to arrange two counterrotating coun- 
terweights turning in the opposite direction of the engine. This solu- 
tion, used by Porsche, Chrysler, and others building large-displacement 
four-cylinder engines, makes for a smooth engine but robs horsepower 
to drive the counterweights. 

Far smoother is the standard V8 design. With the additional cylin- 
ders in a 90-degree bank, the shaking force is counteracted as the 
cylinders fire every 90 degrees, four times a revolution. While the V8 
is one of the smoothest designs, it still has a slight rocking action 
that is the result of the vertical forces acting along the crankshaft out 
of harmony. The imbalance is slight, however, and can be easily off- 


set by crankshaft counterweights. The smoothness of a V8 design is | 


only one reason for its popularity in larger-displacement engines, how- 
ever. The basic shape is a cube, which makes it one of the easiest 
engines to install between the front wheels. New V8s on the drawing 
boards will likely be smaller than the big-block engines of the past 
and will replace some of the larger-displacement V6s. 

The V6, a popular engine with front-wheel-drive cars because it is 
short and fits neatly sideways in the engine compartment, is also 
difficult to balance. A 90-degree arrangement takes a special crank- 
shaft to ensure that all cylinders fire evenly. Even a 60-degree bank 
Hao the cylinders can take additional countershafts to be truly 


ed the old standby, the in-line six-cylinder, nearly defunct on U.S. 
cars, that has the theoretical balancing edge. By firing three times in 
a revolution, the in-line six balances both shaking and rocking forces, 
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and makes for the smoothest design of all. A V12 merely takes the 
benefits and multiplies them by two by attaching two pistons to each 
crankshaft throw. The result is an inherently balanced design that can 
be run at extremely high speeds in racing engines or can produce 
smooth power in a luxury-car engine. The cylinders maintain the same 
firing order when the engine is flattened, as well. And a 120-degree 
V12 is easy to install under a low hood line. 

One other design, the so-called "boxer," or flat engine, favored by 
Porsche, Volkswagen, and Subaru, is also inherently balanced as a 
six-cylinder but suffers from a rocking motion when it has only four 
cylinders. —D. M. 


Smoothness vs. tuning 


L 


The addition of a second bank of cylinders means the 
V12 is firing six times per engine revolution at 60- 
degree intervals, rather than the 120-degree pulses of 
a six-cylinder engine. That makes for inherent smooth- 
ness, but the interruption of exhaust pulses on a sin- 
gle cylinder bank makes tuning the intake difficult. 
For that, the V8 design is superior. 
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Remote-control sur- 
veillance submarine 
(right) allows law- 
enforcement officials 
to secretly observe 
nighttime drug-smug- 
gling activities tak- 
ing place at sea. The 
10-foot-long vehicle 
uses a low-light vid- 
eo camera and radio 
data link to transmit 
images (like the one 
above) more than 10 
miles. 
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Robot spy sub 


When U.S. Coast Guard or police pa- 
trol craft approach offshore cargo 
vessels suspected of containing con- 
traband narcotics, they often succeed 
only in delaying the illicit shipping 
operations to another time and place. 
Law-enforcement officials now have 
a new ally in their fight against the 
maritime drug trade that should help 
them catch dope smugglers in the 
act, even at night. A video-camera- 
equipped semi-submersible robot 
built by Perry Offshore, Inc., of Riv- 
iera Beach, Fla., will enable officials 
to covertly view drug-trafficking ac- 
tivities from miles away. 

Perry's Night Surveillance System, 
or NSS, which resembles a minia- 
ture submarine with an oversize 
periscope, is a 250-pound remotely 


| operated vehicle that, except for a 


protruding mast, remains hidden be- 
neath the waves. The mast houses a 
low-light video camera with a zoom 
lens and a radio data link. The 
$250,000 seafaring robot can trans- 
mit scenes to a monitor more than 
10 miles away. Under battery power, 
the NSS can reach speeds of up to 
five knots on missions lasting for up 
to two hours. 

According to Hap Perry, the com- 
pany's president, an NSS had a real- 
world encounter with drug dealers 
during a nighttime test in a Palm 


Beach inlet. As the robot sub was 
still an experimental system, a light 
was attached to its mast to ward off 
collisions. While testing its low-light 
camera, the sub's operators noticed 
a great deal of activity taking place 
on a boat in the main marina area. 
They directed the NSS to examine 
the suspicious vessel and then re- 
turn. The sub had started back to- 
ward its recovery point when the 
picture went blank, and all contact 
was lost. It was morning before a 
search could be mounted. At day- 
break, Perry personnel saw the NSS 
on the boat's deck and notified the 
police. The sub was soon recovered 
and the boat's crew arrested. 
During the night, the suspected 
dope smugglers had plucked the NSS 
from the water and were ready to 
make a getaway when the police ar- 
rived. It emerged that Coast Guard 
operatives had the boat under watch, 
and the crew knew it. The crooks 
thought they had captured the Coast 
Guard’s latest snooping device. 
Under normal operation, Perry 
says, the NSS would be extremely 
difficult to discern from a boat. He 
believes that his new remotely con- 
trolled vessel could also serve effec- 
tively as part of waterside security 
systems and special warfare opera- 
tions.—Steven M, Shaker 
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Fiber-optic screen gives 


Color X-rays spot 


concealed arms 


Engineers at Astrophysics Research Corp. in 
Long Beach, Calif., have developed a device 
that may prove to be a big help to airport X- 
ray baggage-security inspectors. E-scan is a 
$22,000 add-on to standard airport X-ray sys- 
tems that distinguishes organic from inorganic 
objects by displaying their images in telltale 
colors. *E-scan makes identification of weap- 
ons easier and more reliable," says Andy Ko- 
towski, vice president for engineering. 

A bag is scanned with high- and low-energy 
X-ray beams. Then a signal-processing com- 
puter algorithm compares the results to find 
the average atomic number, or Z, of the items. 
It then separates "organic" materials (Z's of 10 
and below) from "inorganic" materials (Z's 
above 10). The computer colors the former or- 
ange and the latter blue, and then displays 
them simultaneously.—Steven Ashley 


The E-scan X-ray baggage scanner (left) makes 
it easier to recognize hard-to-identifv objects 
such as plastic explosives in X-ray video images. 
Plastics and other organic materials are high- 
lighted by a computer in orange, metals in blue, 
and very dense items in green. 


* bigger, brighter, sharper pictures 


At a Denver ice-hockey show, Steve “After about two minutes, I told her, project small pictures into one end of 


with a fiber-optic bundle attached. 
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Sedlmayr bought his niece a flashlight ‘Give that back to me,” says Sedlmayr. fiber bundles, then space the fibers to 
The novelty toy had triggered an idea: make bigger images at the other end. 


Now his Golden, Colo., firm, Ad- 
vance Display Technologies, is mak- 
ing giant optical-fiber screens using 
just that principle. For sports arenas, 
ads, and other displays, its FiberVision 
screens offer higher resolution, bright- 
er images, and other advantages com- 
pared with ordinary bulb-type dis- 
plays, claims ADT. 

Images beamed onto a dense 18-by- 
24-inch fiber array form 9-by-12-foot 
pictures on an eight-inch-thick screen. 
—4John Free 


PROJECTOR Image of a space satellite, bristling with 


antennas, is beamed from a laser pro- 


SEGMENT jector onto one end of a tightly grouped 


bundle of optical fibers. The other ends 
of the fibers, at the screen surface, are 
spaced farther apart to enlarge the 
image. Drawing shows a small section 
with a 1:6-in. enlargement ratio. 


DRAWING BY DAN OSTCIRKA 
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= | l a a GM's Sunraycer (left) glides quietly through the outback. Car's ap- 
San E | E ree ‘proximate drag coefficient is an ultra-low 0.13. Strakes above cock- 
$3. E oes | ars CE —-. pit and fins under tail aid stability in crosswinds. After a day's racing 
Wo EE E er qt iur | | (above), team members. monitor battery-charging rate and. scold on- 
| KO lookers who let their shadows fall on the high-efficiency gallium- 
m ed demi. o eee. a ~~ arsenide solar array. The author (top) snuggles up to a 62-wheeled 
Phere E -road train. These leviathans traverse Australia's remote and railroad- 

2s zt C aee MEER | less Northern Territory region, generating ferocious air turbulence. 
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Solar power isn't the only kind used 
by John Paul Mitchell Systems' Mana 
La car, with its uniquely arched solar 
array. Chanting members of the Ha- 
wali-based team join hands around 
their vehicle on qualifying day. Quartz 
crystals— presumably ones with spiri- 
tual uses— were part of team's tool kit. 


Desert Rose, built by the Darwin In- 


stitute of Technology staff and students 
along with engineers from the Royal 
Australian Air Force, finished fifth. 
Powered by a modified swimming-pool- 
filter motor, the car's tilting solar array 
can pivot 4? forward to increase stabil- 
ity when road trains pass. 


ng eir 


Ford of Australia’s second-place Model 
S was developed over 2'5 yrs. by vol- 
unteer engineers. The Ford effort in- 
cluded a mobile weather unit using 
satellite data and a chase vehicle mon- 
itoring race-car functions and making 
strategic decisions. Tilting array uses 
“space technology” silicon cells. 


From Denmark, Chariot of the Sun was 
built at the Sonderborg Teknikum en- 
gineering school by students who took 
out a bank loan to air-freight the car 
to the race. The three-piece silicon 
solar array has hinged side panels that 
angle toward the sun. Array is kept flat 
at noontime. 


Three-time veterans of the European 
Tour de Sol race, the College of Engi- 
neering team from Biel, Switzerland, 
fielded a beautifully designed three- 
wheeler with a sun-tracking solar array. 
These meticulous engineers squeezed 
maximum performance from a modest 
budget to finish third behind Ford. 


BOTTOM PHOTOS BY KEITH PHILPOTT 


A team from Crowder College in Mis- 
souri built a solar car in 1984 and drove 
it across the U.S. in 45 days. Sadly, 
Crowder's 242-Ib. Solar Trans Australia 
Racer got caught in storm winds and 
flipped upside down. Here, crew mem- 
bers dismount the roof panel and sol- 
der new solar cells in place. 


Its thicket of 14 antennae earned this vehicle the nickname 
“porcupine.” The mobile communication center's radio 
equipment enabled GM team's support vehicles to talk to 
each other and make telephone calls worldwide. 
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of the beetlelike solar car was directed by AeroVironment, 
a small California company headed by Dr. Paul MacCready, 
the noted designer of human- and solar-powered aircraft. 
Engineers and scientists from a number of GM divisions 
worked together with AeroVironment on the project. 

Ford Motor Co. of Australia Ltd. will be showing off its 
Model S at the Sheraton Hotel, where the Massachusetts 
Institute of Technology's Solectria IV-B team has trans- 
formed the loading dock into its own workshop area. 

I meet Dr. Chester Kyle, a consulting engineer and 
founder of the International Human-Powered Vehicle As- 
sociation, who designed the Sunraycer's wheels. He has 
spent an entire week dashing around town filling out 
specification sheets describing every vehicle entered in the 
race, and tells me the residents of Darwin are going out 
of their way to help the racers with materials, tools, and 
places to work. The field will quickly stretch out when 
the race gets underway, Kyle predicts, with the fast cars 
separated from the slower ones by as many as hundreds 
of miles. 


Speed, stability, and braking 


Having accepted an offer from the GM team to ride along 
in one of its chase vehicles, I suddenly realize I'd better 
take a careful look at the field of entries; it might be the 
last I'll see of many of them. My second day in town pro- 
vides the opportunity. Gathered on a shimmering roped- 
off section of the transcontinental Stuart Highway, the 
cars must make radar-timed qualifying runs for starting 
positions, demonstrate their brakes to the scrutineers, and 


—most dramatically— prove that they remain stable at 
speed when passing a "road train" coming from the other 
direction at 50 mph. 


It is one thing to hear a description of these longest of 


trucks and quite another to see one belching black smoke 
and barreling at you on a narrow road. Its wake can be 
strong enough to shake a full-size tourist bus, and the 
third trailer wagging from side to side at the end of the 
train is an unsettling sight— particularly if the load con- 
sists of gasoline tankers. 

After several scorching hours out on the highway, most 
of the vehicles have passed the braking and stability tests 
and have made their top-speed runs. 
For this last test, each car has a radar- 
reflecting square of aluminum foil 
taped onto its nose to ensure a clear 
reading on the police radar used to 
clock speed. 

GM's Sunraycer captures the pole 
position with a blast through the ra- 
dar at 71 mph. John Paul Mitchell 
Systems' Mana La car from Hawaii 
grabs everyone's attention by qualify- 
ing for the second starting position at 
58 mph. This car, with its spectacular 
arched solar array, is soon being re- 
ferred to as "the hair dryer"—Mana 
La's sponsor is a producer of hair-care 
products, and he wears an identifica- 
tion tag listing "hairdresser" as his 
title. Australian Geographic maga- 
zine's gracefully contoured Team Mar- 
supial machine clocks in at 53 mph, 
with the Ford Model S registering 50 
mph. Sixteen other cars are timed at 
speeds descending to less than 13 mph; 
the remaining cars will pass last- 
minute technical inspections before 
the race starts at nine the next 
morning. 

Looking over the solar cars, I see 
an incredible diversity of design ideas— precisely the point 
of the rules governing their construction. Several cars, in- 
cluding the Ford and the Swiss entry, Spirit of Biel, use a 
strut-mounted solar panel that pivots to face the sun early 
and late in the day. Most of the others have roof-mounted 
flat panels, some of them with folding edges that can be 
moved up or down to catch oblique sunlight. GM's Sun- 
raycer is the only car with fixed solar cells integrated into 
a teardrop-shape body. 

As starting time approaches on race day, one MIT team 


Taking Sunraycer's pulse 


Like a spacecraft, the Sunraycer is peppered with sensors that report 
on its well-being. Every five seconds, telemetry data from 80 points 
on the car are radioed to the nearby observer vehicle where they 
| appear on the display at right, developed by Graham Gyatt of Aero- 
| Vironment. Detailed battery-voltage and temperature data help strat- 
egists give Sunraycer's driver advice that keeps the 68-cell silver-zinc 
“fuel tank” in the 20- to 80-percent-charged range, where it is efficient 
and durable. The car outline at the top of the screen shows voltage 
and amperage of the 8,500-cell solar array's 10 sections; uneven read- 
ings are caused by oblique morning sunlight. The bar graph at bot- 
tom right indicates that the motor is using about 1,441 watts of power; 
1,001 watts come from the solar array, the rest from the battery. At 
this moment, the motor is developing 20.6 percent of its peak torque. 

Going down a hill in strong sunlight, the battery bar may move below 
zero, indicating the solar array is both powering the motor and re- 
charging the battery, or that regenerative braking is in use.—S. F. B. 
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Sunraycer at the finish line at a win- 
ery outside Adelaide. To right of car, 
wearing cap and light-blue jacket, is 
GM President Robert C. Stempel. 


09-21-1987 


member pumps air into a tire, while another fiddles with 
a cranky drive chain; MIT's car has been repaired after 
suffering an electrical fire that singed the driver's hair 
the previous day. The Australian Alarus team puts the 
finishing touches on a car that was gravely damaged when 
the truck transporting it here went off the road and rolled 
over several times. All over the starting area, the teams 
tinker nervously with their machines. 


They're off! 


With nine o'clock only moments away, the Hawaiian car 
and the Sunraycer sit at the head of a long double row of 
silently waiting cars with opalescent- 
blue solar arrays. Then, as seasoned 
Australian racing-car driver John 
Harvey put it later, "I could see that 
the crowd was so close there wasnt 
enough room for us to depart side by 
side. So I made sure I got the Sun- 
raycer through that hole in the crowd 
first." 

GM's media bus has headed south 
out of Darwin half an hour before the 
race begins to intercept the leading 
cars as they go through the town of 
Katherine, 199 miles down the road. 
The outback along this stretch has 
steeper hills and more of them than I 
had imagined. Spindly eucalyptus and 
gum trees cling to the parched red- 
dish-brown earth under a hazy blue 
sky dotted with cumulus clouds. 

As our big diesel bus groans up and 
down the hills, a radio operator at a 
special console up front chatters with 
a helicopter overhead (call sign: 
"sunflyer"), and with vehicles called 
"scout," "observer, and “porcupine.” 
A special truck behind us tows a big 
dish that beams television pictures to 
the Aussat satellite up in space. Going 
solar racing with GM is beginning to look like a camping 
trip with NASA and the Department of Defense. 

Pretty soon the Sunraycer glides briskly into town for a 
10-minute pit stop, accompanied by its half-mile-long ret- 
inue of support vehicles. Driver Harvey is grinning and 
reports that the gold-plated canopy is doing its job of 
reflecting the sun's radiation to keep the cockpit tempera- 
ture bearable. About 20 minutes later the Hawaiians ar- 
rive, attracting what must be a big crowd by Katherine 

Continued on page 112] 
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Better bubbles 


Bubble memories, which store data in tiny bubblelike magnetic regions on the 
surface of a crystal, are making a comeback. Smaller bubbles and new techniques 
to move them promise to boost storage capacity and shrink the cost of bubble 
devices, making them competitive with semiconductors. 


By GORDON GRAFF 
Drawings by Mitchell J. Albala 


PITTSBURGH, Pa. 

n a crowded basement lab at Carnegie-Mellon Univer- 
i sity’s Magnetics Technology Center, I spot a TV moni- 

tor filled with rows of slender white strips with zigzag 
edges. Flanking the edges of the strips are bunches of 
little black spots, looking something like flies. “Watch this,” 
says Soonchul Jo, a senior magnetics researcher. As he 
turns a dial, a smaller blue dot begins tracing out a circle 
on an oscilloscope perched on top of the monitor. All at 
once the black spots start doing a spirited quickstep along 
the jagged edges in perfect time with the rhythm of the 
oscilloscope. 

Each black spot on the screen, explains Soonchul, is a 
magnetic “bubble,” a tiny region of magnetization on a 
thin film of garnet crystal. The oscilloscope dot follows 
the path of a rotating magnetic field, which causes the 
bubbles to move along the sawtooth patterns. “Each of 
these bubbles is only half a micron,” says Soonchul. "That's 
about the wavelength of visible light.” 

These incredibly small magnetic bubbles are the van- 
guard of a new generation of ultradense memory-storage 
systems. These systems are extremely rugged: They are 
resistant to radiation and are nonvolatile—able to retain 
data when the power is turned off—and they need few 
moving parts. Bubble-memory devices, in which the pres- 
ence or absence of bubbles denotes the 1s and 0s of com- 
puter language, already exist. They're used in robot 
memories, portable instruments, specialized computers, and 
many more places where ruggedness and reliability are 
needed. But the bubbles in these units are elephantine in 
size compared with the bubbles now under study in the 
laboratories of Carnegie-Mellon, Japan's Hitachi and 
Fujitsu, a U.S. firm called MemTech, and elsewhere. 

The shrinking bubbles (10 times smaller than the ones 
used today), in tandem with exotic new technologies called 
ion implantation and vertical Bloch line, may enable de- 
velopers in less than a decade to cram as many as a billion 
bits of information on a chip the size of a thumbnail. To- 
day's state-of-the-art bubble chips and silicon semiconduc- 
tor chips hold an already impressive four million bits. 

These super-high densities and the resulting price drop 
(on a per-bit basis) are likely to thrust bubbles into a host 
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of new applications where bubble memory is now too costly. 
These include ordinary personal computers, “smart” au- 
tomobiles that remember your destination, digital audio 
players with no moving parts, and filmless cameras. 

While another ultradense magnetic-memory technology 
called magneto-optics [“Erasable Optical Discs," May '87] 
may one day permit the same storage capacity, according 
to Floyd B. Humphrey, principal research scientist at the 
Carnegie-Mellon magnetics center, this technology would 
still require little compact discs. "The CDs still have vul- 
nerable moving parts," he notes, "and they're very hard 
on the battery power needed to run them. The new gener- 
ation of bubble-equipped computers, with no moving parts 
and far less power consumption, would be more portable.” 

Before bubble technology reaches store shelves, however, 
specialists acknowledge that more basic research is needed. 
The stability of bubbles in new devices must be evaluated, 
faster ways of moving the bubbles around inside chips must 
be found, and the bulky electronic components for detect- 
ing bubbles need to be more compact. But, says Mark H. 
Kryder, professor of electrical engineering and director of 
the magnetics center, "I think the technical challenges 
are rather obvious and directly attackable." 


The first days: RAM vs. bubbles 


Kryder tells me about the early days of bubble technol- 
ogy. "At IBM, where I worked on bubble memory from 
1973 to 1978, we hoped that it could be cheaper, on a 
per-bit basis, than semiconductor RAM." Semiconductor 
RAM —random-access memory —uses chips made from sil- 
icon; it is the heart of modern computer memory systems. 
"This turned out not to be the case. In fact, the cost of 
RAM came down faster than I or anyone else would have 
expected.” As a result, he notes, bubble devices found their 
way mostly into the peripheral memory storage of prod- 
ucts that are used under heat, cold, dust, humidity, vio- 
lent motion, or anything else that might cause damage to 
conventional floppy or hard-disk systems. 

These rather limited markets caused International Busi- 
ness Machines Corp. as well as American Telephone & 
Telegraph Co.’s Bell Laboratories, which pioneered bub- 
ble technology in the 1970s, to drop out of bubble research 
in the past few years. And chip maker Intel Corp. earlier 
this year sold its bubble business to a small Santa Clara, 
Calif., outfit called MemTech. The only other bubble com- 
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At Carnegie-Mellon Magnetics Technology Center a 


pany in the U.S. is another small firm in Santa Clara 
called Magnesys, which sells complete ready-to-install 
bubble-memory systems. But several foreign companies 
are active in bubble products. Besides Hitachi and Fujitsu, 
they include Japan’s NEC Corp. and France’s Sagem. 

In the U.S., the powerhouse of bubble-memory research 
is at the Carnegie-Mellon Magnetics Technology Center. 
In one of the center’s labs in the basement of the univer- 
sity's electrical engineering building, I catch a glimpse of 
one current effort. "Here's where we study the motion of 
the bubbles," says Humphrey, pointing to a polarizing mi- 
croscope surrounded by magnetic coils. Two thin optical 
fibers, glowing red from laser light, illuminate a sample 
bubble chip on the microscope, and wires lead from there 
to a TV monitor where the enlarged image is displayed. 
The bubbles are visible through the microscope because 
their magnetic fields rotate a beam of polarized laser light 
in such a way that it passes through a filter and into the 
microscope. When the surrounding magnetic field rotates 
the light, it does not pass through the filter. 

At first, I see on the screen only the two straight lines 
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researcher uses a stop-action camera/microscope to study bubbles. 


that conduct the bubbles. "The bubbles are moving too 
fast for you to see," says Humphrey. An assistant seated 
at an instrument console then turns some dials, and the 
moving bubbles suddenly come into view, speeding at first, 
slowing down, and finally stopping. “Actually, the bubbles 
are still moving very fast—about twenty-five meters per 
second," Humphrey says. "What we're doing is stop-motion 
photography. The laser flashes for a very brief time—ten 
billionths of a second; by adjusting its timing we can stop 


the motion of the bubbles. It's something like the strobo- 


scopes you see at dances. Slowing down the motion allows 
us to study the physics of what's going on while the bub- 
bles are moving." 

Today's bubble systems basically rely on parallel rows 
of conductive metals, typically a nickel-iron alloy called 
Permalloy, to conduct the bubbles along the thin film of 
the garnet surface. A "bias" magnetic field, applied per- 
pendicularly to the wafer surface by a permanent magnet, 
keeps the bubbles stable, and a rotating field in the plane 
of the chip, applied by coils surrounding the chip, causes 

Continued 
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In bubble-memory systems, as in semicon- 
ductor memories, information must be writ- 
ten, moved around, retrieved, and read. The 
underlying difference is that in bubble mem- 
ories, information is represented by tiny mag- 
netic regions, or bubbles. The bubbles are 
formed on the surface of a garnet crystal made 
up of magnetic domains pointing in opposite 
directions (1). As a magnetic field is applied 
perpendicularly to the crystal surface, those 
domains pointing in the direction opposite to 
the field begin to shrink into snakelike pat- 
terns and eventually into small circular spots, 
or bubbles. 

A constantly circulating “seed” bubble is 
present at a hairpin loop of a metal conduc- 
tor (2). To write a digital 1, the conductor is 


70 | POPULAR SCIENCE 


pulsed with an electric current, splitting the 
bubble. One half goes to the input track of 
the memory as a 1, the other half remains as 
the seed. If no pulse is sent to the loop, the 
seed bubble is not split, and no bubble is 
sent to the memory, thus signifying a digital O. 

In present bubble-memory systems, bub- 
bles move along Permalloy conductors (3). A 
pair of coils wrapped around the bubble layer 
generates magnetic poles on the conductors, 
and as the poles shift, the bubbles travel along 
the Permalloy pattern. In ion-implanted sys- 
tems (4), the bubbles move along sawtooth- 
edged patterns formed by using a template 
and selectively bombarding regions of the gar- 
net with ions. As the magnetic field rotates, 
it causes momentary poles to form at these 


strip edges, attracting the bubbles to them. 
As the field shifts, the bubbles slip into the 
next sawtooth edge. 

Before bubbles are read, or detected, they 
must be duplicated (5). One stream of bub- 
bles is then sent to the bubble detector and 
one back to the memory. To make the bub- 
bles easier to detect, they must be stretched 
by passing them over long rows of conduc- 
tive chevrons (6). The detector is actually a 
bridge of interconnected electrical conduc- 
tors. A voltage is passed through the bridge, 
and as a stretched bubble passes by, it causes 
the bridge's electrical resistance to drop 
slightly. The result is a momentary current 
surge through the bridge, which is amplified 
into a signal that indicates a bubble. 
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The latest bubble-memory research centers on storing information in 
the walls of stripe domains—bubblelike magnetic regions on the 
garnet surface that are oriented opposite to the direction of the ap- 
plied “bias” field. Within the stripe wall the magnetization gradually 
rotates from one orientation to the other, creating a complex twisting 
pattern (see detail above). The vertical regions that exist as transition 
points between orientations are called Bloch lines. Two Bloch lines 
denote the 1 of computer logic. 

Writing occurs at the write gate (W in chip-organization drawing 
above). To write a 1, a magnetic pulse in a metallic conducting loop 
called a write gate attracts the stripe domain into the gate. Then a 
surge of electric current through a hairpin loop splits off a bubble, 
simultaneously forming a stable pair of Bloch lines in the stripe wall 
(1). The bubble is later discarded. To write a O, a bubble is manipu- 
lated into the write gate before it is pulsed. Now the stripe can't 
expand into the gate because it is repelled by the bubble and no 
Bloch-line pair forms in the stripe wall (2). 

The Bloch lines are moved by pulsing the entire memory chip with 
a magnetic field. With each pulse, the line pairs and other regions 
circulate in a loop like a conveyor belt (see chip-organization dia- 
gram). À series of etched grooves in the crystal surface holds the 
stripes in place after they've been pulsed. 

Reading is the opposite of writing. A magnetic pulse in a metallic 
conducting loop called the read gate attracts the head of the stripe 
domain into the gate. This pulse simultaneously divides any pairs of 
Bloch lines so that only one of them ends up at the head of the 
domain. A subsequent pulse in a hairpin loop chops a bubble off the 
end, regenerating the Bloch-line pair in the stripe wall. (This pair 
remains in the memory.) The bubble is led to a detector, where it is 
interpreted as a 1 (3). If no Bloch lines are present at the stripe 
head, the pulse in the hairpin loop is not able to chop off a bubble. 
The absence of a bubble is interpreted as O (4). 


the bubbles to move around. Add-on components create, 
duplicate, and detect bubbles (see drawing). 

The problem is that the Permalloy patterns are rela- 
tively bulky, limiting the number of them that can be 
placed on a chip. Trying to fit more patterns on a chip by 
making them—and the bubbles—smaller requires a rapid 
increase in power because the Permalloy is magnetized in 
a way that resists the motion of very small bubbles. 

To be able to get much denser bubble devices, research- 
ers are turning to the so-called ion-implantation technique, 


in which the bubble-conducting paths are made by bom- 
barding the garnet surface with ions—charged atoms of 
helium, neon, or hydrogen. This is done through a mask 
to create closely spaced patterns sometimes resembling 
strips with sawtooth edges on both sides. The bombard- 
ment changes the garnet's magnetic properties so that 
when bubbles form, they hug the edges of the conductive 

patterns as they move (see drawing). 
To find out more about ion implantation, I join Soonchul 
Continued 
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in his lab. He pulls out a diagram that illustrates the 
relatively large space needed for a bubble—known as 
cell—with the present Permalloy technology. Then he 
shows me the much smaller cell that is possible with the 
closely spaced zigzag strips of an ion-implanted system. 
"Because this cell is much smaller, your bubble can be 
much smaller and your memory denser.” Another big plus, 
Soonchul adds, is that as you shrink the bubbles on ion- 
implanted wafers, they don't require more and more power 
to move around, as with Permalloy devices. *So the stor- 
age capacity of ion-implanted devices is something like 
ten times that of Permalloy, yet it uses only about half 
the power," he says. 

Hitachi is one company developing an ion-implanted 
bubble memory. According to Edward W. Klink Jr, mar- 
keting development manager of Hitachi America, the 
firm's 16-megabit bubble chip, due sometime this year, 
will use a “hybrid” technology —ion implant in the “mi- 
nor" loops of the chip where the bubbles are stored, and 
Permalloy in the “major” loops of 
the chip where the bubbles are gener- 
ated, transferred into and out of the 
minor loops, and detected. But he notes | 
that the next chip, a 64-megabit one, | 
slated for production in 1991, will use 
"straight ion implant for everything." 

But bubble developers realize that 
even ion implantation has its limits. 
For still denser chips, researchers are 
taking a different approach called 
Bloch-line technology. Here data are 
stored in the form of twists in the 


if you want to dream, 


Humphrey says he was once worried that writing infor- 
mation into and reading information from the stripe do- 
main walls would be *much too complicated." Actually, he 
says, "it turns out, it's pretty easy" He has developed a 
read/write "gate" in which an electric pulse in a hairpin 
loop of wire translates the stable pairs of vertical Bloch 
lines into bubbles that can be detected by the ordinary 
bubble detectors used now (see drawing). 

Humphrey is now putting together a prototype half- 
megabit Bloch-line chip. “We're trying to see what the 
problems are in making it," he says. But if all goes well, 
Humphrey says he'll build a chip five times as dense. 

Of course, no matter how dense a chip is, it can't be 
useful unless the information on it can be retrieved fast. 
Therefore the next step for the Carnegie-Mellon team, 
according to Kryder, is to look at bubble-memory logic 
gates—portions of a bubble chip that can process data. In 
standard computers data are dumped from a disk into 
the memory before the information can be retrieved. 
But in bubble systems data are stored 
within the minor loops of the memory. 
Having logic gates right on the chip, 
says Kryder, ^would let you do a data 
search in about two milliseconds in- 
stead of the several seconds it takes 
with a disk." 

But before recent advances be- 
come products, there are problems to 
straighten out. According to Kryder, 
the bubble detectors used in present 
systems are "quite large. In fact," he 
adds, "it's not unusual for them to oc- 


ell, 


walls of stripe-like magnetic domains i foresee the cupy twenty percent of the chip area.” 
—molecular regions of parallel mag- agin | They have other disadvantages too, he 
netism—on the garnet surface. “Our possibility of notes. They are prone to noise interfer- 
initial Bloch-line entry, probably in —— ence, and perhaps most important of 
the mid-1990s, will be a 256-megabit building a true all, a single detector is a bottleneck for 


chip," says Klink. “But the theoreti- 
cal potential of Bloch line is as high 
as one gigabit.” 

The idea of storing immense amounts 
of information in the walls of mag- 
netic domains on a crystal surface 
was first proposed in 1983 in Japan by Susumu Konishi 
of Kyushu University. The concept was based on bubble- 
wall observations Humphrey had made at Carnegie-Mellon 
with his stop-action technique. “By 1983," Humphrey re- 
calls, ^I had finished my work and was about to close down 
the camera and turn to other things. Then Konishi came 
along with his idea, and I decided to check and see if it was 
sound. Now I've just finished a three-year program that 
tells me that vertical Bloch lines are practical." 

To illustrate how Bloch-line technology works, Hum- 
phrey shows me a view-graph slide with a diagram of long 
dark stripes that look like stretched-out bubbles. In the 
picture, the magnetic domains inside these stripes are 
pointing up, and those outside are pointing down. Then 
he shows me an enlarged diagram of the wall of the stripes. 
There the domains are in an intermediate horizontal po- 
sition. "Notice that the only thing these domains can do 
is twist—either clockwise or counterclockwise. The point 
where they twist is called a vertical Bloch line," says Hum- 
phrey. The presence or absence of a Bloch line in a do- 
main wall, he tells me, can then represent the 1s and Os 
of computer memory. And because the stripes can be 
densely packed on a chip and information is coded in only 
a part of the wall, tremendous densities are possible. 

In practice, only pairs of Bloch lines, both twisting in 
the same direction to form a stable region in between, 
are used to denote information within the bubble wall. 
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computer on a chip , L 


data, limiting the speed of detection. 

To get around these drawbacks, 
the Carnegie-Mellon staff is trying to 
fabricate tiny ultrasensitive silicon 
semiconductor detectors right on the 
bubble chips. "Instead of one or two 
detectors on a chip, you could have hundreds," says Kryder. 
The result, he explains, “is that you could get the data 
faster because you could subdivide the chip into smaller 
segments." The noise and bulk problems would also be 
solved, he adds. 

I ask Kryder where all this drive toward higher speeds 
and miniaturization will take bubble memory. He leans 
back in his chair, looks at the ceiling briefly, and then 
answers: "Well, if you want to dream, I foresee the possi- 
bility of building a true computer on a chip." Does this 
mean that you could have something as powerful as, say, 
an IBM AT on a little chip? *Not quite," he says, laugh- 
ing. "After all, you'd still need a power-supply driver and 
keyboard.” A more realistic outcome, he notes, would be a 
one-gigabit Bloch-line bubble computer *the size of today's 
little pocket calculators.” But things wouldn't necessarily 
stop there. "The other side of the coin is that you could 
build very, very powerful computers by linking masses of 
these [bubble] chips together." 

In the long run, Kryder believes today's research on ion- 
implant, Bloch-line, and other advanced techniques could 
well propel bubble memory out of its sleepy little niche 
into the mainstream of computer memory. “My hunch is 
that if companies here and in Japan put enough effort 
into this technology, well eventually see bubble devices 
becoming cheaper than silicon semiconductor chips. Then 
bubbles will really take off.” 
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(Aude c Cr e" 
Chemically treated clothing warms you when it's 
cold and cools you when it's hot. The treatment 
will be used on apparel like gloves and socks— 
and could even make carpets more comfortable. 


By AMY CHARLENE WEST 
Photo by Greg Sharko 


s I strolled down a sun-baked street in the French 
Quarter of New Orleans, I could feel occasional trick- 
Ales of perspiration roll down my sides. It was a muggy 
August day, and I was hot and sticky after only a short walk. 
“Ice cream, soft drinks, gitcha one here,” a street vendor 
yelled, trying to capitalize on the steamy weather. 
I interrupted my walk to stop at my hotel and change into 
lighter clothes—a pair of shorts and a Tshirt. Seconds later, 
I was startled by a cool sensation that spread down 
my back and across my shoulders and chest. | 
Continued 


tucked the T-shirt into my shorts, and 
it cooled my waist beneath the snug 
elastic band. During the rest of my 
walk along the sunny sidewalks of the 
French Quarter, the T-shirt kept me 
comfortable in the 85-degree heat. 
Although the light blue shirt I wore 
looked and felt like an ordinary cotton- 
polyester T-shirt, it wasn’t. Invented 
only seven miles away, the soft knit 
shirt was a sample of Polytherm: treat- 
ed fabric that cools you when you're 
hot and warms you when youre chilly. 
The inventors, U.S. Department of 
Agriculture chemists Tyrone Vigo and 
Joseph Bruno of the Southern Re- 
gional Research Center in New Or- 
leans, say Polytherm improves fabric 
in other ways, too. Treated clothing 
resists wear, wrinkles, and staining. 
Polytherm products aren't being sold 
in stores yet, but the chemists are 
working on three items that should 


NON-TREATED FABRIC 


Micrographs show untreated cotton fabric (top left) and 
fabric treated with a water-based solution of polyethylene 
glycol (top right). The chemical doesn’t coat the fabric like a 
film; it bonds to individual fibers by a process similar to 
that used to make permanent-press fabrics. Color bars at 
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be ready for production within a cou- 
ple of years: cold-weather gloves for 
the Air Force, durable cotton carpet- 
ing, and washable wool. 

The key to Polytherm is a chemical 
called polyethylene glycol (PEG) that 
is attached to the fibers in the fabric. 
You can't see the PEG. “But you can 
feel it work just by holding the T- 
shirt,” Bruno had told me earlier that 
day as he and Vigo led me through 
their lab. "The heat from your hand 
will start the reaction.” 

PEG belongs to a class of substances 
called phase-change chemicals, “ma- 
terials that absorb large amounts of 
heat when they melt, or soften, and 
release large amounts when they so- 
lidify,” Vigo explained. 

“PEG polymers tend to be in long 
spiral chains,” he said, holding his 
hands about two feet apart. "As far 
as we know, a certain temperature will 


TREATED FABRIC 


cause the chain to become disordered — 
or uncoiled, as you would uncoil a 
spring—and it will absorb heat," he 
explained, moving his hands about 
four feet apart, as if he were stretch- 
ing a spring. "And when the temper- 
ature drops to the solidification 
temperature of the polymer," he con- 
tinued, "then the spring recoils and 
releases the heat." 

The exact temperature at which the 
PEG molecules “uncoil” or “coil” de- 
pends on their molecular weight. The 
T-shirt I wore was treated with PEG 
molecules with a molecular weight of 
1,000. At that weight, the PEG melts 
at about 70 degrees F. So when I put 
the treated T-shirt on my overheated 
torso, the solid PEG quickly softened 
and absorbed my body heat. Had I 
worn the shirt on a cold day, the PEG, 
first in a soft state, would have 
changed to a solid at about 32 degrees, 


the top of thermal video photos (above) are keyed to sur- 
face temperatures of fabrics tested. After a 10-minute expo- 
sure to heat from a light bulb, untreated fabric (left) had a 
132^ surface temperature. Treated fabric (right) was 108" F. 
Violet bands in the background are shadows. 
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releasing heat to warm my upper body. 

Vigo and Bruno have tested a range 
of PEG treatments that respond at 
temperatures as low as minus four de- 
grees F and as high as 158. This al- 
lows the chemists to design products 
for specific situations—mittens for a 
school child would warm at a higher 
temperature than gloves for arctic ex- 
plorers, for example. 


Washday blues 
Vigo and his staff at a USDA tex- 


tile lab in Knoxville, Tenn., initially 
developed a variety of temperature- 
adaptable fabrics, but the process 
wasn't practical because it had one 
major hitch: "The stuff couldn't get 
wet," he said. "The PEG would wash 
right out of the fabric." 

In 1985, when the Knoxville lab 
closed, Vigo moved to New Orleans. 
Bruno joined the project, and they 
solved the water-solubility problem. 
“We just applied the chemistry from 
durable [permanent] press technology 
to polyethylene glycol," said Bruno. 
They mixed a water-based PEG solu- 
tion with a textile cross-linking agent, 
dimethyloldihydroxyethyleneurea. 
When heated, the agent reacted with 
the PEG and the fabric fibers, bind- 
ing them together and making the 
treatment waterproof. 

Using the new process and standard 
textile equipment, the chemists made 
50 Polytherm T-shirts (see photo). 
Each T-shirt would absorb about 20 
calories of heat per gram of treated 
fabric, their lab tests indicated. Both 
the warming and cooling effects of the 
current shirts last for less than a half 
hour, but the chemists are working to 
lengthen the time range. They're aim- 
ing toward a 30-minute warming pe- 
riod for the gloves they are developing 
for the U.S. Air Force in cooperation 
with several companies. 

The cooling effect lasts slightly long- 
er. "These fabrics have more water in 
them than untreated fabric because 
the PEG is hydrophilic,” Vigo said. “So 
you get a cooling effect from the evap- 
oration of water as well as from phase 
changes in the polymer.” Researchers 
at Kansas State University hope to 
measure exactly how much a treated 
shirt warms and cools its wearer using 
copper mannequins dressed in Poly- 
therm clothing. 

Lab employees have enjoyed field- 
testing the experimental shirts. 
They’ve worn them while jogging, golf- 
ing, and playing softball. One family 
even tested the shirts on a trip to Dis- 
ney World. “We wore Polytherm shirts 
one day, and regular shirts the next,” 
said vacationer Brian Clark. “The 
days I didn't wear a Polytherm shirt, 
I sure wished I'd had one on. You dont 
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After soaking shirt in an experimental 
PEG solution, chemist Joseph Bruno 


sweat as much, and you stay cooler.” 
Side effects 


Bruno held up two light-blue T- 
shirts. They were identically made, 
but one had been treated with Poly- 
therm. “We washed these garments 
fifty times," Bruno said, eyeing the 
shirts. "You can see the difference." 

The color of the untreated T-shirt 
had faded to a pale blue. Tiny balls of 
cotton—"pills"—dotted the fabric. 
But the Polytherm shirt had retained 
its color. Its fabric was smooth and 
free of pills. 

The chemists realized that the Poly- 
therm fabric did more than just adapt 
to temperature changes. It also re- 
sisted wear and tear. "The PEG doesnt 
laminate the fabric like a film," Bruno 
said. “It coats the individual fibers, so 
they can't entangle. But the fabric can 
still breathe.” 

The chemists found that Polytherm- 
treated wool didn't shrink out of shape 
when washed and dried. Treated cot- 
ton cloth wrinkled less. Dirt washed 
out more easily from Polytherm fab- 
ric. And Polytherm diapers and tow- 
els absorbed twice as much moisture 
as untreated fabric. 

Polytherm also makes fabric heavier 


wrings out excess moisture, then dries 
and “cures” the garment on a frame. 


—by an average of 50 percent. But be- 
cause of the treatment’s thermal ben- 
efits, clothing can be made of thinner 
fabric. “We should be able to cut the 
weight of the Air Force glove in half, 
making it more flexible,” Vigo said. 

Not all of Polytherm’s properties are 
desirable, though. One of the chem- 
ists’ co-workers wore a tight knit shirt 
while jogging in the Louisiana heat. 
As he became drenched with sweat 
on his third mile, the shirt started 
shrinking. 

It shrinks like mad when it’s wet, 
the researchers agreed. The PEG 
swells with water and pulls on the fi- 
bers, puckering the material. “But 
when it dries, it returns to its origi- 
nal shape,” Vigo added. | 

"The shrinkage depends on the fab- 
ric construction," Bruno noted. "Woven 
fabrics shrink less than knits. We have 
some fabric that doesn't shrink at all." 

Polytherm has another problem, 
one that's inherent with a phase- 
change material: It warms and cools 
in cycles. To produce heat, the PEG 
must change from a liquid to a solid. 
But once all the molecules have har- 
dened, the heating effect ends. To pro- 
duce additional heat, the PEG must 
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OME TV 


Most major TV makers have one or two pro- 
jection models, and the screens are getting 
brighter and clearer than ever before. 


By MARTY LEVINE 
Photo by Jim Richards 


CINCINNATI, OHIO 
he sun shines brightly as I take my front row seat for 
the tennis match already in progress. There’s Jimmy 
Connors, larger than life, no more than six feet in 
front of me. Some spectators sit motionless waiting for 
the volley. Others fan themselves vigorously in an attempt 
to cool the sun’s heat. Me? I’m comfortable. I’m seated in 
a plush chair and cooled by air conditioning. My view of 
the game is from a projection-TV set —actually, more than 
a dozen of them—and it’s spectacular. 

“The projection pictures are good because the room light- 
ing is high,” says David Hinchman, president of U.S. Pre- 
cision Lens, developer of lenses for a variety of projection- 
TV makers. “If I dim the lights, you’d probably like a 
standard direct-view TV better.” 

Wait. That flies in the face of experience with earlier 
projection TVs. With those, to see a picture the room had 
to be darkened—the darker the better, in fact. Now, bathed 
in light in Precision Lens’s main viewing room, the pic- 
tures from the projection sets I see are beautiful. What's 
changed? 

"Everything," says Hinchman. "Set makers have made 
advances in everything from optics, electronics, and screen 
design down to details as basic as the type of phosphor 
used in cathode-ray tubes." 

The result is not necessarily a larger picture—many 
were big to start with—but a better picture. For example, 
while earlier projection sets in the 40- to 46-inch range 
were rated at under 200 footlamberts, the newer models 
are well over 300. That's significantly higher than con- 
ventional direct-view TVs. Picture contrast and resolution 
have also been improved. And judging by what I see in 
front of me, projection sets can now offer a more pleasing 
viewing experience than large direct-view models. 

How was all that done? After talking to a variety of set 
makers, I learned that any projection TV set is really one 
large bundle of compromises, and the new generation of 
big-screen TV sets takes advantage of some of the more 
attractive alternatives now available to designers. 


Bright enough 


"The first projection sets were 15 footlamberts," points 
out Henry Kloss, who is generally regarded as the father 
of projection TV. To see 15 footlamberts of light, you needed 
shades on the windows. Now, with ratings like 300 foot- 
lamberts (compared with some 115 footlamberts from con- 
ventional direct-view TV), all that's changed. 

Most veterans of the business concede it's dangerous to 
compare the brightness ratings given by different manu- 
facturers. Reason: There are almost as many different 

Continued 
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Projection TV designs 
and alternatives 


TWO-PIECE 
VS. 
SINGLE-PIECE SYSTEMS 


A 


— Ways to project: Two-piece sys- 
tem (a) was the original projection- 
TV design; it's used for large screens 
where brightness is crucial. Multipath 
system (b) is used in one-piece units 


with longer focal-length tubes and 
lenses. Single-mirror design (c) re- 
quires a short-focal-length tube. The 
tube is hard to make, but fits in a slim- 
mer—direct-view-TV depth— cabinet. 


ccs, FOCUS 
SCREEN SURFACE 


m 3 


LENS (SPHERICAL) 


PHOSPHOR SURFACE 
(FLAT) 


LENS (ASPHERICAL) 


- LO PHOSPHOR SURFACE 
(ASPHERICAL) 


Flat phosphor surface (top) throws 
an image that is slightly out of focus 
along screen edges. Aspherical phos- 
phor surface (above) in Hitachi tube 
helps to correct focus. 


styles of rating as there are brands. But there’s general 
agreement that projection TVs are finally bright enough. 
“The early history of not being bright enough has passed,” 
says Kloss. The improvement is largely due to enhance- 
ments in the optical system of the sets—the cathode-ray 
tube, the lenses, and the coupling between them. 

“To get greater brightness you have to use a larger 
tube to get more light, or you must drive a small tube 
harder,” explains Precision Lens’s Hinchman. If that sounds 
simple—to the point where manufacturers should have 
accomplished that long ago—the reality is anything but 
so. “There are trade-offs,” says Hinchman. 

For example, the seemingly easiest solution is to in- 
crease the size of the projection tube. But there are three 
of them—one for each color—so cabinet-size requirements 
triple. Also, larger tubes have to be set farther apart, mak- 
ing the angle to the screen greater. That increases the 
chance that the colors will not hit at precisely the same 
point on the screen, creating a smeared, inaccurate color 
picture. “The farther apart the tubes are,” says Hinchman, 
“the bigger the angle of projection and the greater the 
color shift.” 

For these reasons, many makers have opted to use 
smaller tubes running at high power levels. This decision 
did not come easily, however. The first thing designers dis- 
covered was that the higher currents created heat—lots 
of it. The heat affected the stability of the projection lens, 
distorted the picture, and melted away the life span of 
the tube. 

RCA Consumer Electronics Business tackled that prob- 
lem with an optically coupled system. Originally, the only 
thing between each tube and the first element of each 
lens was air. RCA’s optically coupled arrangement linked 
the tube and lens with a gel-like substance to help dissi- 
pate the heat and create an optically smooth transition 
from tube to lens. Because engineers used a fluid with 
nearly the same optical qualities as the tube and the lens, 
both surfaces became transparent. Result: a stable, uni- 
fied optical system stretching from the tube through the 
lens. 

Newer sets use the same idea, except designers have 
substituted an ethylene-glycol (antifreeze) coolant. “It’s 
thirty percent more efficient in dissipating heat buildup 
than the old liquid," says RCAs Elliot Broadwin. With 
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coolants makers could safely increase the drive on a tube. 
But, as they discovered, it created even more problems. 

"There's a threshold," says Marc Aurbach, product man- 
ager for Mitsubishi Electric Sales America, "beyond which 
an inhibiting reaction actually decreases brightness." This 
occurs when a deposit builds up on the tube cathodes, grad- 
ually degrading image brightness. In the past, manufac- 
turers limited the beam current to prevent this from 
happening, but Mitsubishi tried something else. 

^We applied scandium oxide, a rare-earth material, to 
the cathode section of the electron gun," Aurbach says, 
"and it has completely eliminated the problem. There's 
now no practical limit to brightness." 


Phosphor functions 


While running the tube hotter produces brighter, more 
vivid colors, it also can eliminate some of the subtle shad- 
ings in darker objects. To solve that, Sony Corp. traded 
the standard white phosphor inside the tube's face with 
one that contains a blue hue. The company contends that 
the blue phosphor allows it to use a warmer, less-bluish 
shade of white and pick up more subtle shading. Also, by 
mixing with the red, green, and blue elements of the pic- 
ture, the blue phosphor corrects for the yellow tinge some- 
times apparent in white objects during peak brightness. 

Zenith Electronics Corp. has changed the phosphor used 
in its projection system too, but for different reasons. The 
company claims to have developed a more efficient phos- 
phor that requires less power to achieve a 20-percent in- 
crease in brightness. The phosphor is applied only to the 
center tube, which projects the green image. 

Because the tubes aren't being driven as hard as be- 
fore, Zenith says the new sets have more uniform whites 
and reduced blooming (a halolike effect that occurs as col- 
ors wash into each other). Despite the fact that one tube 
is brighter than the other two, "You don't see more green 
than the other colors," says a Zenith spokesman. 

Creating a bright, clear image on the tube is one thing 
to projection-TV makers; getting that image to the screen 
is another. For that it takes a variety of new lenses. 

All other factors being equal, designers will usually 
choose a lens with as short a focal length as possible. As 
focal length decreases, the field angle—the light path to 
the screen— widens. Thus a big picture from an optical 


LENTICULAR 


SCREEN FRESNEL LENS 


A double-lenticular screen helps 
to correct for color shift as light from 
three separate tubes—red, green, and 
blue— passes through. At the top is the 
standard screen, which allows more 


path can fit in a small cabinet. But, again, it's not that 
simple. 

"The bigger the angle, the more difficult it 1s to design 
a lens to maintain performance," says Hinchman. As the 
field angle widens, light is dispersed over a greater area, 
and that causes a loss of brightness and sharpness, par- 
ticularly around the corners of the screen. 

"Original projection TVs used lenses with a fairly long 
focal length," says Hinchman, “about 135 millimeters.” 
New sets, like ones from Hitachi, Ltd., use a 70mm lens 
that creates a 40-inch picture in a cabinet just over 21 
inches deep. "That's comparable with the depth of a typi- 
cal direct-view set," says Hinchman. 

To correct for the relative loss in picture sharpness with 
the shorter focal length, Hitachi engineers created a new 
“first lens" element by curving the phosphor on the inner 
surface of the tube. The faceplate, in effect, becomes a 
lens element that focuses its image and cuts down on the 
light dispersion. 

The improvement in light dispersion from a projection 
TV also lies in its screen. While early screens were de- 
signed primarily for gain—a number that represents how 
bright a screen's picture will ultimately be—designers now 
concentrate on viewing angle and color shift. 

Magnavox achieved the optimum viewing angle of 180 
degrees (90 degrees from each side of center) accidentally, 
and then learned a lesson in economics. "The screen was 
originally developed to eliminate color shift," says Scott 
Baker, projection-TV engineering section manager for 
North American Philips Consumer Electronics Corp. 
(Magnavox's parent company). 

The double-lenticular screen (lenticular refers to the ver- 
tical ridges that cross the screen) combines two ridged 
surfaces (see drawing). The surface on the front diffuses 
ambient light. A second rear Fresnel surface refocuses the 
image coming off the three tubes and corrects for the color 
shift caused by the slight angle between them. 

The design worked well, even better than Magnavox ex- 
pected: “The 180-degree viewing angle was a byproduct,” 
says Baker. But as with other projection-TV components, 
pushing the state of the art created a rubber-band effect 
when it came time to manufacture the screens in mass 
quantities. “Given the shape we needed, it was just too 
hard to make them consistently and economically,” explains 


light dispersion; above, the double- 
lenticular version compensates for 
dispersion to make images sharper, 
particularly along color edges. A black 
stripe helps separate picture segments. 


BELLOWS- 


HEAT SINK — 
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RCA projection tube uses glycerol 
and ethylene-glycol liquid coolant 
between the tube face and lens. The 
coolant transfers heat and optically 
connects tube with lens. 


DRAWINGS BY DAN OSYCZKA 


Baker. A compromise: Magnavox now uses a 160-degree 
double-lenticular screen that eliminates color shift. 


Contrast and resolution 


“A viewer's perception of even a small increase in con- 
trast is greater than the perception of a large gain in 
brightness," says Mitsubishi’s Aurbach. “Contrast is the 
key issue now.” 

That's an area where Pioneer Video has already bro- 
ken new ground by zeroing in on new electronics. The 
company's black-level correction system attacks a common 
problem in TV signal processing: While the transition from 
black to white should be instantaneous to produce crisp 
contrast, the reality is a more gradual shift that blurs the 
distinction between the two. Pioneer's circuit expands the 
dynamic range between black and white, leading to faster, 
sharper transitions. 

Also, because the circuit improves contrast, it improves 
edge definition, which in turn gives the appearance of bet- 
ter resolution. Add a high-bandwidth (up to 10 megahertz) 
video-processing system, and the Pioneer projection TV 
has a whopping 560-line resolution. “We have a wider 
bandwidth than the tubes can produce," says Pioneer's R. 
Greg Kalsow, a senior product planning manager. 

The same technology is available to other manufactur- 
ers. The trade-off? Cost. Pioneer projection sets, at about 
$3,500, are substantially more expensive than many oth- 
ers on the market. 

Advances in lenses, tubes, electronics, and cabinet de- 
sign ultimately address the central point in projection TV: 
picture size. For example, Mitsubishi recently rolled out 
a 60-inch rear-screen system—huge by the standards of 
the category—and rumors persist that the company has a 
72-inch model ready to go. And Kloss's two-piece systems 
typically project an image of 6' feet or more for the larger- 
than-life experience that drew many designers to projec- 
tion TV in the first place. "I rate size high," says Kloss. 
“It’s the single most important consideration.” 

Fascinating, I’m thinking, as I take another sip of wine, 
turn up the air conditioning, and wince as a life-size ten- 
nis racket swings my way. The picture-size race, once lim- 
ited because of image quality, seems poised to start again 
now that many of the past problems appear to be solved. 
A true theater-size TV at home? Pass the popcorn. Ms] 
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slots that take football-shaped wooden 


Cheaper biscui 


sizes (shown at center) and will rein- 


force glue joints in hardwoods, soft- 
woods, plywood, and particleboard. 


Two new machines for making slick biscuit joints break the $200 price barrier. One's Euro- 
pean, the other is American made. PoPuLAR SCIENCE put them through a workout to find 
out how they compare—with each other and with their high-priced predecessors. 


By A. J. HAND 


ack in March 1985 when I first 

reported on biscuit-joining ma- 

chines for PoPULAR SCIENCE, two 
things about them impressed me: 

è They were the slickest, fastest, 
and simplest joint-making tools I had 
ever seen. (Their business end is a 
small circular saw blade made for 
plunge-cutting arc-shaped slots. You 
squeeze some water-based glue into 
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the slots, then insert mating com- 
pressed-beech splines. Soon the glue 
causes the biscuits to swell. Result: a 
tight, almost foolproof joint.) 

è The pint-size cutters were also the 
most overpriced tools I had ever seen. 
My favorite—the Lamello Top— sold 
for a whopping $580. The cheapest 
I tested—the Elu—sold for around 
$330, even at discount. 

That's why I was glad when two new 
biscuit joiners— Freud's import, the 


JS100, and Porter-Cable’s model 555 
—hit the market recently. Although 
both carry a list price of around $270, 
I have seen them for about $180 in 
discount-tool catalogs. That's low 
enough to catch the eyes of serious do- 
it-yourselfers. So I got these two new 
tools for a hands-on appraisal. 
When I unpacked the tools and 
looked them over, the Freud seemed 
the winner. Its fence system is far su- 
perior to that of the Porter-Cable. It 


ut 


has two clear scales, one calibrated in 
metric, the other in English units. As 
you slide the fence up or down to set 
it, a track system keeps it parallel to 
the blade. To change it from right- 
angle to miter work, you loosen two 
knobs, slide off the fence, flip it over, 
then slide it back on. Easy. 

In contrast, the Porter-Cable has a 
crude, hard-to-see scale with no cali- 
brations. The fence can easily slip out 
of line with the blade as you adjust 
it. And to switch from right-angle to 
miter work, you have to remove two 
thumb screws and washers, turn over 
the fence, then reinsert the screws. 
Advantage, Freud. 


Put to the test 


When I plugged in the machines 
and put them to work, however, the 
advantage swung the other way. The 
Porter-Cable is quieter, smoother, 
and delivers more power to the blade. 
Though both machines have five-am- 
pere motors, the P-C makes faster 
cuts. Unless you feed the Freud slowly 
and carefully into your stock, it will 
bog down and "walk" to the left (en- 
larging your slot and throwing the 
joint out of alignment). It may even 
stall. 

Once its tedious fence 1s set, the P-C 
cuts with greater speed. It is also eas- 
ier to use on miter joints, locking onto 
your stock to ensure perfect blade 
alignment. With the Freud, if you 
don't guide the tool carefully, you can 
rock it out of line while making miter 
joints. 

Other points: The P-C instruction 
booklet is better than Freud's. If you 
dont know how to use a biscuit tool, 
the instructions that come with the 
Freud won't help much. 

I also like the P-C's trigger switch 
better than the Freud's slide switch 
(which is located inconveniently at the 
side of the housing). In the Freud ma- 
chines5 favor, I like its grip system bet- 
ter. It is in line with the cutter and 
seems to give better control than the 
P-C's pistol grip does. 

How do these bargain biscuit ma- 
chines compare with their high-priced 
predecessors? The Lamello Top is still 
the tool of choice for a professional 
woodworker. It will hog out a slot in 
a second flat, while the P-C might take 
three and the Freud five or six sec- 
onds. The pro looking for a bargain 
might favor either the Lamello Junior 
or the Elu. I’ve recently seen the Ju- 
nior selling for $299. 

That's still too high for the average 
do-it-yourselfer. If you have $180 to 
spend, the Freud and the Porter-Cable 
are both worth considering. 


Freud USA, 218 Feld Ave., High Point NC 27264; 
Porter-Cable Corp., Box 2468, Jackson TM 38302-2468 


During the course of many mechani- 
cal tasks, chances are you'll need cush- 
ions to protect your workpieces. Now 
there are specially designed cushion- 
ing pads, cast from a tough but pli- 
able plastic, made by Mark Trade 
Innovations in Stenungsund, Sweden. 
Mark Trade engineers call the plas- 
tic "microcellular polyurethane," a 
proprietary polymer compound that 
can deform under pressure up to 85 
percent of its volume and still distrib- 
ute the applied weight evenly over a 
pad's contact surface. 

“The material conforms to any con- 
tact surface according to the contour 
of that surface," says C. W. Lage 
Jonsson, president of Super Cushion 
Inc., Mark Trade's U.S. importer. “It 
has total molecular memory: Once 
the pressure is released, it comes back 
to its original shape," he explains. 
Jonsson adds that several other phys- 
ical properties of the plastic make it 
well suited for cushioning jobs: It ab- 
sorbs up to 6v2 tons of pressure per 
square inch, is highly resistant to tear- 
ing, and can withstand extreme tem- 
peratures (— 30 to 120 degrees C). 

The Mark Trade pads come in five 
shapes and are available from Super 
Cushion Inc. (Box 302, Ramsey, N.J. 
07446). Vise Pad (14 by 4 by 11 inches; 
$19.95) allows a safe but strong grip 
of oddly shaped or delicate objects such 
as the threaded bolt in the drawing 
above. When using a car jack or pneu- 
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Vise Pad (above) prevents damage to 
delicate screw threading by spreading 
the applied force over a large area. 


matic lift, Jack Pad (2 by 6 by 7 inches; 
$23.95) prevents slips that can dam- 
age vehicle undercarriages. Marine 
Pad (v4 by 3 by 15 inches; $23.95 a 
pair) is designed to be placed between 
a boat's stern and its outboard-motor 
screw holds to reduce vibration and 
wear. Sand Pad (2 by 2 by 6 inches; 
$8.95) has slots to hold sandpaper or 
cloths, to make sanding, scrubbing, 
and polishing uneven surfaces easier. 
Multi Fad (2 by 5 by 15 inches; $26.95) 
can be used for a variety of things, 
such as protecting a car body when 
towing a trailer or as a fender for a 
boat's hull. Super Cushion plans to in- 
troduce more, possibly larger, shapes 
for industrial applications. —£Eduardo 
R. C. Capulong 
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Magnificent seven 
—Q portfolio of exceptional houses - 


Commissioned by PoPULAR SCIENCE from a half-dozen leading architects and home 
designers, these seven plans offer a broad range of choice to the owner-builder ~~ 
—whether for primary housing or a second home in the country. 


be 

By AL LEES | 

OPULAR SCIENCE's new home collection offers a wide * 
range of truly original house plans from designers 
noted for devotion to single-family housing. These ar- 

chitectural designers, scattered along America's northeast " 


and northwest coasts, were chosen on the basis of the popu- 
larity of their previous work in this magazine. PoPULAR 
SCIENCE challenged them to produce innovative houses with- 
out sacrificing amenities or energy efficiency. We asked for e 
designs that would be at home on a variety of sites, from 
suburban lots to country property. All seven houses avail 
themselves of passive solar energy by siting glass walls to 
the south. All feature skylights, and all are well insulated. * 
The fourth house, indeed, was analyzed by Portland (Ore.) 
General Electric Co.'s Good Cents Qualifier calculations: 
Built locally, with a two-ton heat pump, it can be heated 
annually for $180. 

Wherever you hope to build, and whether you plan to do 
most of the work yourself or hire a contractor, one of these 
houses should be right for you. Detailed construction draw- . 
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ings are available for each (see ordering data). 
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| Vie RS M us CHOPPED CUBES in an earth-bermed clus- 
— * ii E N, ter are joined at the corners in this portfo- E] 
RENDERING: RANDY PADORR-BLACK AEOS en erie A 


lio’s first of two designs by Charles G. Woods 
| of Natural Architecture..The 24-ft.-square 
cda WOO mU 7." cubes are on Woods's usual 4-ft. module, so 
CUP NES M LU eror they can be enlarged or reduced. Each roof T 
i oe ‘Fie 7.4. ridge runs from corner to corner, with south- 
facing triangles glazed as passive collectors. 
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OPEN TO BELOW SECOND FLOOR 


HOUSE OF LIGHT, from prizewinning architect AI- 
fredo De Vido, features a series of gables with a 


| ENTRY | | 
rI 10 x15' to 


j frieze of small windows running full-width below, oe 
on both south (shown) and entry elevations. Entry 

S is flanked by banks of glass blocks. The plan sepa- 

» rates family functions, with master bedroom suite 
at one end, garage/kitchen/service wing at other, two- 

story living/entry area at center. 

š FIRST FLOOR 
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HIP ROOF/PROW DECK is a town-or-country house with VAULTED CEILING] UN Z Big | 
easy living on one level. This 2,091-sq.-ft. house also comes GREAT ROOM WDSTOVE =- DIEM 
in a daylight-basement version (shown above), doubling the mon E: 

+ = [= 
space. Floor plan at right omits the 22-ft.-square garage that 2z FAMILY RM 
extends from the back bedroom and utility area. From an : "uoo le 

4 KITCHEN | MASTER BEDRM 


entry canopy, double doors open to the foyer. To one side is DINING 195» 14 undue] i6 
a vaulted *Great Room" combining living and dining areas. TT —4 | 
Kitchen and family room are lighted by five skylights. 
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SOLAR SCOOP brings light and warmth to center of this 
large earth-sheltered house by Charles G. Woods. The scoop 
is flanked by a sod roof, with butyl-rubber waterproofing 
over 6 in. of rigid insulation. The 3,500-sq.-ft. living area is 
EAU in designed on 4-ft. modules for adaptability. Outer walls are 
pt hy ee a concrete blocks; ribbon windows run above north berms. 
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; Pm 0 T IBRARY IE BEDRMS ^ 
-PEDESTAL TWIN is a plan that perches two 25-ft-square — UD Mime earricp oe 


huts at opposite ends of a covered catwalk to zone family . 7| CS BRIDGE, a | 

> activities. To the left is the active hut; to the right, the pas- ~*~.‘ Pote— n “Ng BEDRM Yy 
sive one. Upper sketches show the foundation plan for the MNA PETE SERRE M CORRIDOR 

s active hut (which contains the ground-floor entry) and the NE x12 N FLOOR PLAN NM 
loft plan for the passive hut. These can be switched or dupli- 1350 SQ. FT. pU 

" cated, and the bridge enclosed. Robert Martin Engelbrecht 
designed the house for his B-PAC Collection. 
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JANUS—like that PAD god of x eras, this house has two 
distinct faces, with distinctive glazing dominating each. The 
street face features a bubble skylight above its welcoming 
entry; the back face sports a bow window with a dinette 
tucked inside. Note the divider that zones the broad deck. 


SOLAR SECTION 


SUMMER 


SEATS 


"M | BEDRM BEDRM 
Sw f 104x104 [| 104x108 | 


20 x21 "4 


FU UN 
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fe KITCHEN | 


FAMILY RM 
12'x15'8" 


VAULTED 
GREAT RM 
16'4" = 24° 


| 
JA BUILDING LINE ABOVE 


UPSTAIRS COTTAGE switches floors, putting the Great 
Room and a skylighted sun room upstairs for the best vistas 
(usually wasted on bedrooms). These rooms feature vaulted 
ceilings—and the sun room can be converted to a screened 
porch. Back bedrooms, over the garage, have window seats 
and are removed from late-night activities. 
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How to order plans for the house of your choice 


E and & Detailed plans for the Chopped Cubes or the Solar Scoop are 
$150 for one set, $25 for each additional set (for filing permits, 
financing). Address: Natural Architecture, RD 3, Box 538, Honesdale, 
Pa. 18431; phone (717) 253-6380. 
El House of Light plans are $125 per set, $175 for four sets. Write 
Alfredo De Vido Associates, 699 Madison Ave., New York, N.Y. 10021. 
EB Plans for the Hip Roof/Prow Deck are $250 for a set of four without 
basement (PS-1064-1A) or $275 with daylight basement (PS-1064-1D). 
Mirror-reverse plans are available; so is materials list ($30). Write Ken- 
neth E. Gephart AIBD/CSI, 9630 S.W. Eagle Lane, Beaverton, Ore. 
97005; phone (503) 641-7584. 
El Plans for the Pedestal Twin are $85 a set or $120 for three, from 
Princeton Plans Press, Box 622, Princeton, N.J. 08540; phone (609) 
924-9655. For the B-PAC Collection catalog, send $5. 
Bl A set of plans for the Janus is $110, $25 for additional sets, or $175 
for five sets. Mirror-reverse plans are $15 per set; materials list is $25. 
Write Homes for Living, Inc., 107-40 Queens Blvd., Forest Hills, N.Y. 
11375. 
Plans for the Upstairs Cottage are $100 for one set, or $150 for four. 
specify plan no. PS541-2A. Materials list is $30; specifications, $20. 
Write Piercy & Barclay Designers, 7080 S.W. Fir Loop, Tigard, Ore. 
97223; phone 1-800-772-7225. 

Please include $8 postage and handling on all plans orders from this 
portfolio. Where a phone number is given, plans orders may be charged 
to MasterCard or Visa. 
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PHOTOVOLTAIC 
POWER SOURCE REMOTE-CONTROL 


CIRCUIT BOARD 


NICKEL- 
CADMIUM 
BATTERY 


DUETTE jam 


SIDE TRACK | 
| i ay 


SWITCH 


s 


HANDLE 


SILL-BAR HOUSING 


DRAWING BY MARIO FERRO | 


Motor-driven shades powered by the sun op- 
erate automatically to keep sunspaces livable. 


By NANCY NEGOVETICH 


is often the daily ritual for homeowners trying to 
| control the buildup of solar heat in their green- 
houses or glassed-in porches. Smart Shades, a custom-fitted 
window shade from Comfortex Corp., eliminates this chore 
by traveling up and down automatically in response to 
the sun. 

Smart Shades’ heat-sensing feature uses a thermometer 
in a glass tube positioned outside the window to monitor 
changing temperatures; the system "operates very much 
like the thermostat on an air-conditioning system," ex- 
plains John Schnebly, chairman and technical director of 
Comfortex. A microprocessor compares the probe temper- 
ature with programmed thresholds to control movement: 


W hen the sun comes up, the shades come down: This 
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Smart Shades' motor-driven geared 
wheels rise and descend along a 
geared track, which can be curved 
or inclined. The Duette fabric is an 
insulating polyester material. 


“When the temperature rises above, say, eighty degrees 
in the glass plenum outdoors, the shades will come down, 
even on a hot, cloudy summer day when there is no sun- 
light. Then in the winter the shades rise once the temper- 
ature is above, say, seventy degrees," he says. "The variable 
summer and winter modes are set by the installer, but 
the homeowner can learn to reset them also." 

A clock timer supplies an alternative automatic opera- 
tion, one more attuned to lifestyle and needs for privacy 
than just climate-control. The programmable timer han- 
dles as many raisings and lowerings as you need in a day. 

Smart Shades are electric-motor driven; the small drive 
system fits right into the sill bar (handle). In sunny loca- 
tions, photovoltaic cells on the outfacing shade charge 
nickel-cadmium batteries. One sunny day provides enough 
power to function through 30 cloudy days (60 raisings and 
lowerings). On a north-facing or shaded window a DC 
charger powers the batteries. An infrared remote-control 
unit allows the user to move the shades at will. 

Each 3-by-12-foot shade pictured above costs $686. 
Comfortex Corp., Box 728, Cohoes, N.Y. 12047. is) 
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FREE when you join! 


Reference Guide to Electronics 
Manufacturers' Publications 


A time- and money-saving list 

of product literature from all 

the major electronics suppliers. 
a $6.95 value 


Membership Benefits * Big Savings. In addition to this introductory 
offer, you keep saving substantially with members' prices of up to 5096 off the 
publishers’ prices. + Bonus Books. Starting immediately, you will be eligible for 
our Bonus Book Plan, with savings of up to 80% off publishers’ prices. + Club 
News Bulletins. 14 times per year you will receive the Book Club News, describ- — —-— 
ing all the current selections—mains, alternates, extras—plus bonus offers and a IS 


want the Main Selection, do nothing and it will be sent to you automatically. If 
you prefer another selection, or no book at all, simple indicate your choice on the 
reply form provided. As a member, you agree to purchase at least 3 books within 
the next 12 months and may resign at any time thereafter. + Ironclad No-Risk — 
Guarantee. If not satisfied with your books, return them within 10 days without au s 

obligation! * Exceptional Quality. All books are quality publishers’ editions Fewer ppm E 
especially selected by our Editorial Board. meet 


€ 1988 ELECTRONICS BOOK CLUB® All books are hardcover unless number is followed by Ec pe 
Blue Ridge Summit, PA 17294-0810 "P" for paperback. (Publishers' Prices Shown) Mm 
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« Flashy feline 


Panther Solo 2 is a 150-mph mid- 
engine 4WD projectile that zips to 
60 mph in 5.7 sec. À mono- 
coque center section of ara- 
mid-fiber and carbon-fiber 
composite is joined to a 
tubular frame carrying the 
rear suspension and Ford 
Cosworth 204-hp turbo en- 
gine. A massive rear wing 
improves traction, while rotat- 
ing pods conceal headlights and 
cut wind drag. Solo 2 sells for 
about $45,000 in England. 


Wider wings V 


This artist's conception shows 
General Dynamics Corp.'s Agile 
Falcon proposal for upgrading the 
F-16. The modifications include 
adding 7'5 ft. to the wingspan to 
improve maneuverability and to 
allow for increased weapons loads. 
If the proposal is approved, the 
U.S. would cooperate 
with four European 
nations to develop 
the Agile Falcon air- 
craft. The program 
would start in 1990, 
with the first deliv- 
eries scheduled 
for 1995. 
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Self-motivated spreader A 


Roto-Rainer pulls itself through a field, irrigating as it goes. 
Farmers first unwind a cable from the drum, then anchor 
it at the end of the run. Water pumped into the machine 
spins the 23-ft. boom, which turns the toothed drum to reel 
in the cable. Briggs Irrigation Ltd., 6 Enterprise Park, Hunt- 
ers Rd., Corby, Northants NN17 1JE, England. 


< Bantam binoculars 
Designed by an ornithologist 
for sports and opera fans as 
well as bird watchers, the 
Beecher Mirage7 x 30 binocu- 
lars weigh only 3 oz. Instead 
of bulky prisms, the optical 
system uses eight Imm-thick 
mirrors and 14 multicoated 
lenses—including four made 
from rare-earth glass. Bee- 
cher Research Co., 1960 Lin- 
coln Park W., Chicago, Ill. 
60614. Price: $295. 
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Monorail trains A 
Artist's rendering shows 
the Mark VI monorail sys- 
tem being planned for the 
Walt Disney World Resort 
in Lake Buena Vista, Fla. 
Advanced Technology Re- 
search of Clearwater, Fla., 
will use composite materi- 
als to build well-insulated 
car bodies for the monorail 
trains. 


Fishing float » 


Battery-operated Night 
Bobby is visible at 200 ft. 
It emits light from a diode 
mounted inside a high-im- 
pact polycarbonate dome 
made by Modern Plastics 
of Independence, Mo. 


| << 


D 

Cold-saving curtain A 
Take your time raiding the refrigerator: Artic 
Shield ($15) has plastic strips like those used 


in supermarkets. Miro Products, 6513 W. Per- 
shing Rd., Stickney, Ill. 60402. 


Automated aide-de-camp 


Used by the U.S. Air Force for bomb disposal, 
the remotely controlled Ferret climbs stairs 
and wields a camera, gun, or gripper. Rapidex, 
350 Second Ave., Waltham, Mass. 02254. 
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Tunnel borers »- 


Front section of a 492-ft. drill- 
ing machine built by James 
Howden and Co. in Scotland 
will house an 18-ft. cutting 
head. It will bore a service 
tunnel partway from En- 
gland to France. Rack-and- 
pinion locomotives (above) 
can climb steep grades to re- 
move spoil and carry in tun- 
nel linings and rails. 


| « Sterling styling 

| The Rover 800 executive sedan, European 

version of the Sterling sold here, gets a 

body-styling kit. The package includes J 

low-drag bumpers with a deep spoiler and | 

driving lamps in front, plus an extended 4 

skirt and wraparound deck in the rear. 
+ 


Smooth skin V 


A Cessna Centurion is tested with an experimen- 
tal natural-laminar-flow wing. The contoured, ultra- 
smooth surfaces reduce friction. 


Triple-deck transporter A 


British rig from Walker-Tridex Ltd. carries 12 European- 
size cars, but is slightly shorter than double-deckers that 
usually carry only nine cars. An angled chassis lowers the 
frame to within a few inches of the ground, so there’s extra 
room above for two upper levels. 


TM E 
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If you like Jack Daniel's drop us a line. We like to hear from our friends. 


AN 1886 POSTER, created by our founder, still holds meaning at 
Jack Daniel's Distillery today. 


You see, we still make whiskey in the oldtime way 
our founder perfected. That means we seep it through 
charcoal drop by drop, the slow, slow method that 
makes our Tennessee Whiskey so special. “There's 
nothing like Jack Daniel's; is what Mr. Jack's 

first poster said. And, we believe, you'll share that 
opinion once you've had your first sip. 
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SMOOTH SIPPIN- 
TENNESSEE WHISKEY 
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BOTTLED AT THE DISTILLERY 


Tennessee Whiskey * 80-90 Proof * Distilled and Bottled by Jack Daniel Distillery 
Lem Motlow, Proprietor, Route 1, Lynchburg (Pop. 361), Tennessee 37352 


BY JACK KEEBLER 
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Stallemount radio > 


In Europe, Blaupunkt 
calls this radio the Sylt 
SQM 108. (The U.S. 
model is the Dallas SQM 
88.) Its AM-FM 20-watt 
four-channel circuitry 
fits in a removable 
module for theft-pro- 
tection. In addition, 
the stalk-mounted 
control pod can be 
pulled and pocketed 
for extra security. 
Price: $370. 


A N 


Rear-window lens A 


A small mistake while backing up a 
large van can be a big expense. This 
thin optical lens adheres to the rear- 
window glass to provide a view of the 
area immediately behind the vehicle. 
Parker Automotive Aftermarket 
Group, Roberk Better Vision Prod- 
ucts, Controls Dr., Shelton, Conn. 
06484. Price: $11.80. 


Retractable car cover V 


Hang the cover canister on the rear bumper. Then 
walk forward tugging the handle on the spring-loaded 
nylon shroud. An optional lock secures the cover to 
the car. QuicKover, Inc., 1026 Oak Grove Rd., Suite 5, 
Concord, Calif. 94518. Price: $140. 
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No-mess oil change A 


Drain your car's oil into Drain- 
Master's 5-in. hole. Then screw on the cap to seal the mess 
inside. Now the oil can be transported to an environmen- 
tally safe disposal site. Sealbest Products, 1215 Hightower 
Trail, Atlanta, Ga. 30338. Sizes: 5 and 8 qt., at $6 and $8. 


<4 Folding ramps 


These non-slip ramps, 
made of 14-gauge 
steel, fold to fit in a 
pickup’s cab behind 
the seat. Low weight 
and built-in handles 
make them easy to 
carry. Vehicles weigh- 
ing up to 1,200 lbs. 
with equal-width front 
and rear treads can be 
loaded by one person. 
Carry Mfg.,3700 French 
Rd. Box 321, Caro, 
Mich. 48723. $190. 
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-| Science Has Finall 
Counterfeited A 


y 


Perfect Diamond! 


Many Jewelers and 


Pawnbrokers Fooled—it Cuts Glass! 


In “Diamond World,” author David Koskoff 
states," . . . it fooled most of the members of 
the famous New York Diamond Dealers Club 
when it was introduced." 


Pawnbrokers and jewelers have lost thou- 
sands of dollars buying these beautiful jewels 
thinking they were mined diamonds. If a jew- 
eler must perform tests to tell whether it is a Van 
Pler Simulated Diamond or a mined diamond, 
then neither you or any of your friends will be 
able to tell the difference. 


ABC's 20/20 News Team Fools 
New York Diamond Mart Experts 


The reporters took a $50,000 perfect, 
mined diamond ring and an equally fancy Van 
Pler-type simulated diamond ring to the 
famous New York 47th Street Diamond Mart. 


The gems were so perfect that the expert 
there claimed they were both counterfeit. How 
neus they must have felt when they saw the 
show. 


Top Economist Says 
Consumers Would Be Foolish 
to Buy a Mined Diamond Now! 


A respected authority on investments in 
diamonds, gold, silver, coins and other 
precious gemstones (called "hard money"), 
J.C. Revel, stated recently, “If you are buying 
asmall, mined diamond—less than two carats 
—and expect it to appreciate in value, you are 
going to be disappointed.” 


The reasons the economist pointed out 
were; one, the resale for used diamonds is very 
small; two, if you sell to a jeweler or other 
dealers, they will pay only about 30% of the 
current retail value; and third, the new Van Pler 
Simulated Diamond is visually equal, if not 
superior, at a fraction of the inflated cost of 
mined diamonds. 


"It doesn't make any economic sense for the 
average person to waste hard-earned dollars on 
a high priced mined diamond when less than 
1% will ever resell the stone,” Revel said (J.C. 
Revel is listed as a top authority in a recent 
edition of “WHO'S WHO IN HARD MONEY 
ECONOMICS: 


A February 3rd, 1986 Wall Street Journal 
article stated that the value of investment grade 
diamonds have dropped an incredible 85 75 
since 1980. 


Now you can have jewelry that will truly 
impress everyone you meet. Imagine a new 
wedding ring with a big, dazzling Van Pler, or 
aglittering pinky ring for a man. Or why not en. 
joy the pleasure of wearing diamond earrings, 
bracelets or necklaces and no one will know 
the difference. 


And think of what great gifts Van Pler 


Simulated Diamonds will make. Remember, 


even jewelers and pawnbrokers can't tell the 
difference without testing. 


$25 a Carat for This Sale Only— 
Selling in Europe for $100 


As a giant promotional campaign to intro- 
duce the incredible, new Van Pler Simulated 
Diamond, only the first 5,000 people in each 
state will be allowed to buy these beautiful 
jewels at a sensational low price of $25 a carat 
on a first-come, first-served basis. 

The counterfeits were introduced in Europe 
the same way with tremendous success. Now 
they regularly retail there at what is equivalent 
to about $100 CS. dollars a carat. 


Limit Per Customer — No Orders 
Accepted From Jewelers! 


There is a limit of two Van Pler Simulated 
Diamonds per order unless the order is post- 
marked before Feb 29, 1988. Orders post- 
marked before then may request a maximum 
of 7 jewels. 

Since this is a promotional campaign to in- 
troduce the Van Pler Simulated Diamond to the 
nation at a very low price, no orders from 
jewelers or department stores will be accepted. 


New York Magazine Says, More 
Beautiful than Mined Diamonds! 


Anyone who sees this new jewel is as- 
tounded at its beauty and brilliance. In fact, 
New York Magazine went further in a recent 
article stating, " . . . it looks even better than 
the average 1-carat mined diamond equivalent 
which sells for about $4,000." 


Expected to he 
Hottest Gift of the Year! 


A spokesman for the company indicated in 
an interview last week that due to the tremen- 
dous acceptance of these jewels in Europe, 
Americans can expect to respond even more 
enthusiastically. “I believe everyone has felt 
how wonderfulit would be to give someone you 
love a beautiful jewel." 


More Indestructible Than Mined 
Diamonds — Lifetime Warranty 


The Van Pler is not as brittle as a mined 
diamond and is resistant to shattering because 
it was created at the incredible temperature of 
over 5,000 degrees Fahrenheit. The hardest 
steel melts at only 2,786 degrees F. 

The Van Pler Simulated Diamond will last 
many, many lifetimes without any worries. In 
fact, you will receive Lifetime Warranty against 
any defects. 


Simulated 

THE Din Der DIAMOND" 

Scientists created the Van Pler from an exotic mineral dust which is 
melted al an astonishing 5,000 degrees F to produce this dazzling 
diamond copy. The problem that held back the development of the Van Pter 
for many years was no furnace liner could withstand the tremendous 
heat. Finally a young scientist got the idea to line the furnace with 
contaminated Van Pler Jewels made in previous attempts. Imagine, a 
furnace lined with jewels. It worked, and now you can have a flawless 
Van Pler Simulated Diamond. It is cut with 57 facets and polished the 
same as a mined diamond with the same equipment. 


Postdate Your Check for 30 Days— 
Free Inspection In Your Home! 


We are so certain that you'll be very pleased 
with a Van Pler Simulated Diamond that we will 
let you examine them in your home without 
risking a dollar. If for any reason you don'tlike 
the Van Pler, just mail it back to us within 30 
days and we will return your postdated check 
uncashed. ©1987 Van Pler 

Imagine how exciting it will be to show off 
your new jewel to your friends. And remember 
it is Warranteed for a lifetime in writing. 


For quicker service, use any major credit 
card and call Toll-free 1-800-237-8104 
except in California, call 1-800-237-7551. 
Ask for Operator No. 676. 

Hours: 8 a.m. to 6 p.m. Pacific Coast 
Time, Monday through Saturday. 


Shipped in 4 Working Days by First 
Class Mail or United Parcel Service 


VALID THRU FEB. 29, 1988 


Van Plr + Fissany | 


325 S. Robertson Blvd. Beverly Hills, CA 90211-3602 
Please rush the Van Pier Simulated Diamonds I've chosen 
below for a FREE 30 Day Inspection. They are guaranteed to 
be flawless, to be the same size as a mined diamond of the 
equivalent weight and look exacthy like, if not better than, a 
mined diamond. 
itis also guaranteed never to get cloudy, discolor or lose its 
brilliance for a lifetime. l l 
If | retum the jewels within 30 days, you will immediately 
return my or credit my charge card. Satistac- 
tion Guaranteed 
4 Carat Van Plers at 
Quantity (Reg. Round Cut) $100 each= 


3 Carat Van Plers at 

Quantity (Reg. Round Cut) $75 each= —— 
—— 2 Carat Van Plers at 

| | Quant (Reg. Round Cut) $50 each= ___ 
| —— 1 Carat Van Plers at 

Quantity (Reg. Round Cut) $25 each= — 
— — Ve Carat Van Plers at 


L7 


n] 


Quantity (Reg. Round Cut) $15 each= . — 
Subtotal 
California Residents add 642% tax 
SHIPPING & HANDLING — $2.00 


C Check or Money Order Enclosed TOTAL 

Bill my Credit Card: |.) Visa O Discover 

C] Am Express C] Diners/Carte Blanche C! Mastercard 
Gard No. 


| Expiration Date 
No orders shipped without expirabon date 


Name: — _ Il ZZ H 
| Address: — = 

City: _ 

slate: à Zip: ; | 
a PHOTOCOPIES NOT ACCEPTED — X676 p 


THIS COUPON MUST ACCOMPANY ORDER 


BY STEVEN ASHLEY : 
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End-table heater A 


Avoid having to put away the space heater 
every time company comes to call, with 
the $159 Unique Heat end table from C&S 
Products (1085 14th St., Suite 1049, Boul- 
der, Colo. 80302). Safely tucked under the 
Melamine-laminated particle-core end 
table is a 5,119-Btu/hr.-capacity electric- 
resistance space heater. 


SRE ORS ye C OU LU SEEMS TT RENE 
DET LIES te T no D t 


DES i: 


To» — EXIT MEET 


Warp-resistant wood do 
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Instant steaming-hot water A 
At the touch of a lever, the Steamin' Hot (model HC) faucet 
dispenses 190°F water or cool tap water. The $189 
chromed faucet features an elevated gooseneck spout to 
make filling containers easy. The unit, manufactured by the 
In-Sink-Erator division of Emerson Electric Co. (4700 21st 
St., Racine, Wis. 53406), has a '5-gal. heating tank. 


|< Gas-grill charcoal 


Gas-grill barbecuers can 
now sear that familiar sa- 
vory charcoal taste into 
foods. Char-Broil gas-grill 
briquettes ($5 to $7 per 
6-Ib. bag) are made with 
real charcoal. They retain 
their flavor for 10 hrs. of 
cooking—and their shape 
indefinitely. Maker: W.C. 
Bradley Enterprises, Box 
1240, Columbus, Ga. 
31993. 
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See-through shelves A 


The Shelf Anchor shelf support from 
Knape & Vogt Mfg. Co. (2700 Oak Indus- 
trial Dr., Grand Rapids, Mich. 49505) is 
now available with '4-in.-thick safety-glass 
shelves. Attach the support to a wall with 


The $800 Sherwood wood entry door from Pella re- three screws, slip the glass shelf (18- and 

sists the ravages of moisture and sunlight. Its multi- 24-in. sizes) into the slot, and the fixture 

layer wood and aluminum construction stops warping is ready to hold a 50-Ib. load. Kits range E 
while special surface sealants prevent sun damage. from $11 to $19. 


XY 


Rolscreen Co., 102 Main St., Pella, Iowa 50219. 
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CIE MAKES THE WORLD - 


OF ELECTRONICS YOURS. 


Today's world is the world of elec- 
tronics. But to be a part of it, you 


need the right kind of training, the 
kind you get from CIE, the kind that 


can take you to a fast growing career 


in business, medicine, science, 
government, aerospace, 
communications, and more. 


cialized 

training. 

You learn best from a specialist, 
and that's CIE. We're the leader 
in teaching electronics through 
independent study, we teach only 
electronics and we've been doing 
it for over 50 years. You can put 
that experience to work for you 
just like more than 25,000 CIE 
students are currently doing 

all around the world. 


Practical 
"training. 


You learn best with practical training, 
so CIE's Auto-Programmed® lessons 
are designed to take you step-by-step, 


principle-by-principle. You also get 


valuable hands-on experience at every 


stage with sophisticated electronics 


tools CIE-designed for teaching. Our 


4K RAM Microprocessor Training 


Laboratory, for example, trains you to 


work with a broad range of com- 


puters in a way that working with a 


single, stock computer simply cant. 


rsonalized 

[ training. 

You learn best with flexible 
training, so we let you choose from 
a broad range of courses. You start 
with what you know, a little or a 


lot, and you go wherever you want, 


as far as you want. With CIE, you 


r————-—-— 


Cleveland Institute of Electronics 
1776 East 17th St., Cleveland, Ohio 44114 


can even earn your Associate in 
Applied Science Degree in Elec- 
tronics Engineering Technology. Of 
course, you set your own pace, and, 
if you ever have questions or 
problems, our instructors are only 

a toll-free phone call away. 


"q^ he first step 
is yours. 


‘To find out more, mail in the 
coupon below. Or, if you prefer, 
call toll-free 1-800-321-2155 

(in Ohio, 1-800-523-9109). 
Well send you a copy of CIE' 
school catalog and a complete 
package of enrollment information. 
For your convenience, well try to 
have a representative contact you 
to answer your questions. 


APS-23 


YES! I want to get started. Send me my CIE school catalog including details about 
the Associate Degree Program. I am most interested in: 


[L] computer repair 
[ | telecommunications 
L] robotics/automation 


[ lother 
Address 
City 
Age. Area Code/Phone No. 


Check box for G.I. Bulletin on Educational Benefits 


|_| Veteran Ll Active Duty 


| Print Name 
| 


[ I television/high fidelity service 
L] medical electronics 
LI broadcast engineering 


Apt. 


js; ——— T 


MAIL TODAY! 


BY V. ELAINE GILMORE sm z 


What's New z ' | 
TOOLS p 


f 
Stair stringers made easy V : 
Want tocut perfect stair stringers without tedious meas- : 
urements? This template, attached to the stringer-to-be, ^ 
guides your router as you cut mortises for the steps' 
treads and risers. To do the other stringer, just flip the 
template. Stair-Ease (with router bit) is $194. Porter- 
Cable, Box 2468, Jackson, Tenn. 38302. E 
* 
| 
| 
sen ye ^ 
Lotta little ladder > 
Every step's a joint on the x 
Multi-Step household lad- 
der. Thus you can use it | 
straight, fold it stepladder 
style, use it as a scaffold . t 
or table base—and store | | 
it nested into a 1'4-by-19- | —— ^ 
by-23-in. package. The [| | 
ladder is weight-tested to | — : 
1,000 lbs. Multi-Step 
Mfg., 41 Vreeland Ave., 
Totowa, N.J. 07512. | 
Price: $60. 1 
1 


New name on tool shelves 


No music, no picture, but it is a Panasonic 
—one of a line of cordless drill/drivers 
from the Japanese electronics giant. This 
model (EY-561B) has a five-stage clutch 
and a 7.2V motor that develops 104 in.-Ibs. 
of torque. Panasonic Industrial Co., 425 
E. Algonquin Rd., Arlington Heights, Ill. 
60005. Price: $179. 
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"It's the first cordless jigsaw de- 4 
signed for the do-it-yourselfer," 

says Black & Decker. The saw's ds 
9.6V battery recharges in 3 hrs. Its 

shoe adjusts to allow right and left " 
bevel cuts to 45°. The price tag 
reads $108. 


Piggyback air source A 
Team a 20-lb. air compressor with a 
portable air-storage tank and what 
have you got? A three-way winner, 
says Campbell Hausfeld: 1) Use the 
100-psi PowerPal compressor alone 
when an AC outlet is near. 2) Fill the 
6-gal. tank with air and use it where 
there is no power. 3) Mount the 
PowerPal on the tank and use the 
portable combo to supply pulse-free 
air power over a longer period. Price: 
$179. Maker: Campbell Hausfeld, 100 
Production Dr., Harrison, Ohio 45030. 


HARD-T0-FIND, UNIQUE PRODUCTS for HOBBYISTS, GADGE TEERG and STUDENTS 


from America’s Largest Mail-Order Market Place of Unusual Values in Telescopes. Binoculars, Magnifiers, Microscopes, 
science Kits, Lab wl lal Toys, Military Surplus, Fiber Optics, Lasers, Solar, Photo and Weather Instruments. 


= 


, Bedroom Ceiling Into The Night Sky. 
Assortment of 250 lumi- 
E nous stars that glow in the 
NS. ' — darkon ceiling or wall. Li ' 
up à child's room with the beauty of glowing stars and have fu 
ith astronomy. Easy to apply decals glow after exposure ns 
light. Gomes with star chart and instructions to recreate the 


Ras 
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| Build A Real Working Water Pump. 


odes — From Nature's Workshop. 


The Vanishing Leprechaun.. Will Anyone Ever 
Mini-geodes found in the shallow river- = 


| Solve This Mystery? ——; 
SE | 


cim mernng quartz-like mineral thal took 
thousands of years to produce. Measures Taxti” 
polished: a fine addition to any prized rock collection 

Assoriment of 2, Y37,627 $4.95 


A fascinating illusion. We found it at a math 
teachers seminar. A 3x7" card with 15 lepre- 
chauns. With a ^slight-af-hand one leprechaun | 
will vanish. Your fnends will be mystified 
Which one vanishes? Where did he go? 


and 


; A" 
When he comes back, where has he been? One of our most 
¥37,473 54.95 | 


This unique kit is not anly fun to assemble, 


| Press The Spare je ^ And Create Fantastic, 
tless Color Patterns. 


| Edmund's Famous 


beds of Brazil and Mexico appear justto | T 
be ordinary rocks glor okt pale oh fis : red a | Pese gr ny e oa 
| by craftsmen using a diamond saw. The tig H aat sensitiv d will - 
Stars That Glow In The Dark Turn Your | iside is crystal-lined with an exquisite, | | tg | | Feet Into ies altama and colors bom te hes 


| The Air! 


| Full of fun and surprises 
Simply click the jump- 
ing disc between your 
fingers, rub ep 
lay it on any 


> and pressure generated from your 
touch. Heat and cold wall change iis 
colors, pressure will make new desans 
"A personal 3 inch doodier " a7, 189 E 35 


a 


: - M i it also demonstrates a basie engineerin popular best-sellers! Package af 4. | th sur- 
Big Dipper, Milky Way and the heavens Y9521 $3.95 principle. Contains every pate to ix, Se ee SS ARR AE NUR pisei ane "^ | Used for police su veillance and excellent 
Motors ByThe Bag For Hobbyists, Modelmakers. | Struct an actual working model. Made of sec-thru Newton's Third Law Of Motion Demonstrated | pop; ii leaps V ane H lor nature study, microphone and head | 
ge nal M. > | plastic so you can see e action of the waterasit | With The Swinging-Wonder. into the air, 3 | Set amplified sounds Slats to 200 Feet wap m 
M. 7 "n | ts pumped and learn the principles of suction and its hard to put d F ATI NY. feet high. Friends private con P XN 
. m and | vacuum Pressure. Y35,2567 $9.95 À sey slaving wilh iL Sing adeo | | FTT T T — E wont be able to re- T^ cesi rie dens sounds 1 
ge TM i the nickel plated balis and watch |] |! TR RIR | sist tinkering with “a ie | nu EN LO 
GE | wheels go ‘round, Kë" | Super Snooper Electronic A, Ear Picks Up the one on the onposile side | |I ISH | them. How does i are ont of s a We 
A d - Unlimited t = | Kids will have tun with the Super ap suspended by monofilament to | ||) y. | { is stainless steel discs ay, tne ge i ah D i Co x | 
E. applications. =<" = =~ | Snooper electronic toy that gives the wood frame. 9x7x9" "a P9) d J vot n ho principke ot 7 Had eerie ak 12" Powered by 1 a ew M 
Have fun by adding r ] r super-human hearing, indoors Y33739 $19. 15 $ Mud p hermodynamics. Hea Battery, included i BOOHY. PA 


| jon to your scien Cp 
projects, demanstra- 
tiam i and expen nents 
with this special buy || — 
20. 1" motors with 39^ 
long shafts and 2 wire =; cua 
leads. 20, 1" motors Y1304 $10.95 TÀ 


vGreat AM Radio Reception With Select-A-Tenna. 
Listen To Station WOR N.Y. When In Boston. 


This new antenna will bring in those weak, distant, 
&M radio signals loud and clear. . 
Youli now get excellent radio nec “0 6 3 


lion on all AM stations. Select- grab attention for sales displays and trade forward t) replace the phalanx of white barbs that proceed it | peak, shuttle Sepa. This oe Gad et Will 
nna turns your AM radio into à booths and are one-of-a-kind decorations. As many as 20,000 teeth may be replaced in a sharks lifetime, | "ates fram rocket and Tell You How High You Are 
powerful receiver. Used in Alaska to Clear plastic Ys" flexible tube encases 44 tiny, Package of 2, Y37,648 $5.95 | Tanned recovery cap- , 


pull in stations from continental 
U.S. Employs mutually inductive 
coupling. Mini-jack and plug 

109A" chia __ Vis, MT $49.95 


TP 


| MARII] 
| Makes Unique Window Display Or Decoration. 


. brightly colored bulbs in 12 ft. long Light 


| 


Mini version of above, ch: 


and out. They'll be able to hsten 
Yai, 472 SY 95 


to birds and animals before they 
can be heard. Just paint the disc 
and pull the trigger. Sounds are 
d up from over 40 feet in the 

dedi by a OV nag 


ESSE 


12 Foot Light Show | Light Show 01 Multi-Colored Multi-Colored Bulbs 


frame, 2x1/5x1334" 
| Genuine Shark's Tooth For Your Collection. 


padded, adjustable head- 
phones. Black and silver 


Our assortment of shark s teeth have been 
collected from all the oceans of the world 
Süme measuring up to 3^ long.. fram hammerheads, the 
great white shark and the crocodile shark. These feared mon- 

| siers of the deep have up to 20 rows of teeth. each row moving 


Weatherproof Light Ropes create moods. m e ie e 


Ropes. Can be used indoors and out. Male 
and female connectors at each end allow you 
to mix and match color strands. Lights in the 
rope will move in a stationary pattern or / 


Radiometer...A Space Age Sphere. 4^ 
Is fascinating to watch the delicate vanes jf 

within this 5" precision-made sphere spin 
faster and faster illustrating the basic prin- 


| (rubbing the discs) makes metal | 


| rocket blast off to- 
| gether, and at flights 


tequency jOsponse 200Hz 
put level 49 dbs maximum with padded rnicn ne, 
amplifier and headphones ¥38,042 $59.95 


*Crush-A-Can" Completely Flattens 
v35,275. A Can To Only One Inch. 
$29. Simple to use, just pull the lever. 
Helps promote a cleaner enwi- 
ronment and condenses trash 
rae ae i cd md 

: garbage E 
SEDES. measures 1oUxdVexd h" Easy 
to mount. Light tan 


expand, à coal surface makes it | 
contract. 12 were Quarters 
42.099 $3.95 | 


| Space Shuttle 
Blasts 100 Feet 
Into The Air. 
Using air and water as — k 


fuel, the Apollo space” f 
Shuttle and booster 


[ui 


sule parachutes back 

to Earth. Virtually in 

"rep made ol 
Butyrate | plaster 


Whether you're driving cross country or 
hiking in the mountains, this Altimeter will 
tell you how high you are. Shows eleva- i 
tion from sea level to 15,000 feet. Can be VEN. 
mounted to dashboard with self sticking 


T ad a maT E" 10 Foot Solar Dirigibles | "chase" each other at a variable speed you Be, | ciple of solar heating. When light strikes the tape (incl. or has pre-drilled screw holes. Also has built-in 
ji Flyin The Sky When | end A transformer is required jo operate | vanes itranefers Esas the vanes begin , | barometer. With case. Reg. $29.95 Y34,544 $22.95 
| ights Ww fF to move. Works from direct sunlight or ar- | Hara | zi 

T Exposed To Sunlight. — | 4a $19.95Ea. 10 or more $15.50 Ea. 7 tificial light. An attractive “conversation 65 Piece Lab Set Assoriment—Special Buy! 
M These 10x2 ft. mylar solar shut- | Clear Y36,656; Blue Y36. 1857; Green 4, piece” =» Reg. $5.95  Y60.082 $4.95 Q A super bargain every 
nl rn - tle dirigibles will fly over houses | ¥36,658: Red Y36,659: Amber/Copper M im chemist can use in the 
Ed cay a ee to the | 36,660; Multi Color 35,279 *^ | Digital Thermometer Reads — ^. | borea en s 

Fra say sun, Weighs only 2 ounces. Light Controller for forward, reverse and speed coni How Cold It Is Outside. Jute ri q^ et aran 
A 2 Solar Dirigibles — 35,889 $9.90 TIÜV/60Hz input. Speed selector switch will handle up to PU CANC Ode 
ET T Ó——— Gee e n MS MENS wa up d - This new high-tech marvel reads tempera- | E. includes test tubes, 
Celestron iss Scope Special Buy! S C TODOS. 35,280 $24.95 (re in your home and outside, tno. Can e» | sss qur : vials, measuring cups 
vins ini à; I wall mounted — just extend the 5 ft. wire | | bottles wi caps. asks, beakers, pipettes. squeeze bottles 
/T ' EE EE mena EN, si Photo Darkrooms, |j |*s | man wami | sensor out the window and close the win- | i | and more Assorted sizes and quantities. Y35,474 $34.95 
! : Science Fairs er 7 "n: ENI dow. Operates on one 9V battery (not | Th Pis a a a TEA 
ER 5 i 294 magnification - L— b: te | inci). Gives readings from =40°F to e Amazing 8x20" Spy Scope, Fits In The Palm Of 
me? - 50mm objective A mM | | = 199"F measures Dix?" Handboiler, | b er FERME Te rid 8 Times Closer. 
This [evita daytime spotting scopeisa mag- | This tiny pump can pump a RES T—- | Heg. $24.95 ¥34,005 $19.95 | A : Perfect for hunters, bird- 
ical window on nature to observe birds and | pint per minute with a 12 / = Fun And | uina! You'll Plav For H | | Demonstration | watchers, racing and sports 
animals...and is also a compact astronomical high flow. Ideal lor tempera. = < i y : ntrigu ou ay ours 0f Physics. YN fans You'll never miss out 

_ telescope for terrestrial viewing. Features an | ture control and circulation y50,345 $6.95 Y | 2 With These Colorful Magnetic weer | Marbles. ikea «| M on that rare bird-sighting... 
gil 2!) metal body, fully coated optics and erect | of darkroom chemicals. table fountains, mode! waterfalls, water | Build a mountain or odd geometric pat- i “i the big play... or the photo 
ee image viewing. Made of professional quality | filtration and more. Can be used in either direction and is sell | terms with these fascinating. high impact rs, Y37299 * p Fell 1 finish again. It measures a 
No in Japan, it originally sold for over $200! | priming. Operates on 2 flashlight batteries (not incl), runs up | plastic marbles. Each marble has both a $3.75 KZ | mere 3¥ax3x1¥" weighs 
Ah Spotting Scope only Y37,493 $99.95 | '? 48 hours before battery change is required. 4" tube inci. | negative and positive pole. Achalengeto EE | E only 2 ounces. Precision in- 
v SPECIAL PACKAGE: Spotting Scope with 100 Piece Peg Board Hardware Bonanza. your imagination, Fun for youngsters.“ Watch the liquid contained within sirument has fully coated 


/ [| |cotlapsibie aluminum tripod. Y37,580 $139.95 


Explore Endless Possibilities Sane 
With Morié Array Pattern Kit, WA 


Discover scientific and technological 
applications with our kit of 20, 2*4" 
square morié pattern cards and trans- w 
parencies. The sensation of movement : 
at these patterns produce was used to 


adults, too! 20 marbles per package 
Y34,968 (Package of 20) $3.49 
¥35,654 (Package al 100) $14. 95 


Build Your Own 2000° Solar Furnace With This | 


Fresnel Lens s And | Harness The Sun's Rays! | 


You'll be able to use this pre- 
_ Cision lens as a solar cooker 
— for heating food, as a kin for 


|. 


SPECIAL 
PURCHASE! 
Brand new indus- 
? trial peg board 
hardware at a very 
special savings Dur bargain pack con- 
tains 95 "P hooks and 5 six-place "screw- 
driver” racks. Organize your workshop, 


| stration of physics. 


| the glass chambers appear to | 
"hoi from the warmth of your 

| hand that increases the vapor 

| pressure within the chambers. 
he warmer your hamd. the better 
works in this unusual deman- 


optics with fingertip control, 
gives bright, sharp images and is fully sealed to resist dust and 
moisture. Neck strap and case included Y1568 $34.95 


The Chandler Gyroscope — 

A Classic Favorite For 75 Years. 
» Demonstrates “gyroscopic inertia” or rigidity 
fay) in space as first recorded by Isaac Newton. 
An object rotating about a fixed axis creates 


Our Amazing Happy Bird | 


: daa pis chiang EEEN lab, school room omens at a fraction of |. ms a condition in which the axis holds its 
make some of the earliest “moving pic- kx «^ pottery = -ànd even to melt | Never Stops aes 
tures: To create morie effects, place a the usual cost. 36,835 $8.95 le S metal or for other solar ex- Drinking! z^ - Eni how he spire Most e RDO 
= nn sitar usa amer Anth 3 + ig" 1 E z L 1 
Ms aep Uis Mini Motors For Science Fair Projects. periments: Lens has an 8⁄4 L1. 60 lines i is moved about. Machined, painted and 
have motion. There are endless varieties i For the hobbyist with imagina- Unmounted lens comes with 16 page fee J eimi ‘fitted "I vies um Y 
of effects you can make. Y37, 261 $3.95 " : —.. _ ton there are many uses; with | book, “Fun With Fresnel Lens” Instructions \ N aii. on yee anii 
Suen joe mini toys, robot component, - | included on how to build the 360° stand | - - 

Pes : qwe re TOPS For Fas For Fast Spinning TOPS! = sepia echt atc. and frame shown. -¥ 70.533 $17.88 [4777 — Build A Working Replica Of The 7 

P ^. oil!) The Saucer Top. tights up and | : + icro size motors were origi- == | Steam Engine opu rin The 1800's. Ms 
DUE ee SSEET TETTE LESE OCT LL RR 
Ea - Rebus nder ust wist the top, | | with ae" dia. x "long shaft. At 3 volts 200ma, the "wi | Cardiac Fitness. It Calculates, ^l ba Laine ag eain 
p fess Ine release button ant | ui i 
ERU pO and glow as it Spins do 7500 rpms. Solar cell io run motor, Y31276 $5.95 Measures And Displays Your Pulse. trains that crossed the country. The 


Y27.843 2 tor $3.90 

The Magic Topsy Turvey. A set of four multi-colored 
taps with a secret contra 
that defies the laws of grav- 


flip upside down as they 
spin. Set of 4, Y37,127 38.95 


[E j_— Go Fishing With This Mighty Mapeet Magnet. 


chambers —- just like a real heart. Oper- 
ating model used by doctors, educators 
"nd students. Ideal for science fair 
projects. Finished model is TI" high 
Easy to assemble compete with Im. 


r 
: Storage life. very low weight until | a quartz one hour stopwatch so you can even time your exer- ; 
ge. dw, Liftup to 200 bs. Fun to use around docks | activation, fairly constant voltage | cise program. Comes complete with long-life batteries, | Edmund Scientific Co. STOCK NO PRICE 
EAL, p à 8M and bridges. A ‘must for a boat, it helps | k on discharge, reusable. Kit con- | necklace lanyard and instructions. 33,548 $39.95 | “eP SCOP vog. 
00 retrieve metal objects that all overboard tains power cell, flexi-neck lamp, Barrington, NJ 08007 
AY B" bu — rooted ae v ead ¥38,107 $28.95 bulb, mixing bottle, instructions. | METHOD OF PAYMENT: 
ww» Poly-Viny! Chloride coating to resist cor- = ‘= Now You Can Enjoy Seeing Your Old Home SEND FOR [| i55 ovs ; 
‘cy EP I O MasterCard [1 Diners Club 
EN 3 = me chipping. Yn. 135 T7109 $20.05 9» ay, ! Movies "n e On Television. | O American Express O Carte Blanche 
Life-Size Pumping-Heart Model Demonstrates et 1; 
Circulation Of Blood Through The Heart. | Exp Date 
Squeeze the ball pump and watch the 7 
fo-like continuous action of "blood" | Card Number SÉ 
bang pumped rough the visible heart | Total Price 
| 
I 
| 
i 


giructions and display frame , every hobbyist, gadgeteer, student and educator. ; 
elon Ak wn Meee wat — J tricot, 
gu For Phone Orders, Call Montes Guarantee uncon ated nyora gaeun enaa Dm = 
| gee | 1 (609) 573-6250 Our 30 day unconditional guarantee means you take no risk on any product you buy from us. i 
for friendly special treatment T | | . HL i 
J hata, Dar C ean Es Edmund Scientific Co. : . su 
or Carte Blanche. Call anytime, 24 hours a day. Dept. 2102, Y2, Edscorp Bldg., Barrington, NJ 08007 |” T 


MOST ORDERS SHIPPED WITHIN 48 HOURS 


| And Air, Using Only Ordinary Salt Water. 


Pkg.25 ¥36,341 $18.75 Pkg. 100 Y36,342 $60 


The Pulse Tach fingertip heart computer accu- 
Light Powered From Reaction Of Aluminum 


rately records what your pulse is doing to in- 
sure that you get maximum benefit irom exer- 1 
cise without damage from over-exer- 


|| 
F- 


" y rotate func ..L...new battery system which is | ton. Its actually a micro-computer that / - ds |in replica = irom crank shafts, cylinder, 
a Hite ER rae y tob ai " dise. AN p based on a unique electro-chemical fits on your finger. Weighs only | "i = | bobbing motion. Then t i3 bird E nuts, bolts. gaskets, 
| —— X technology generates electricity | anounce and can be wor dur- =| fakes over, continuously dipping 


ing most exercises. An LCD 
display shows your pulse, an —; 
audio ‘beeper lets you listen to your heartbeat rhythm. Ifs also 


Sn from the reaction of aluminum and 
air using salt water as the active 
ingredient. Features indefinite 


| CATALOG 


Thousands el exclusive, unique and exciting values. 
Something educational, tascmating and useful for 


Its gasy and inexpensive 1o convert your home mowes and 
slides to videotape. Just place your movie camera or slide pro- 
lector and focus the image onto the mim-screen of the Tele-Cine 


simplest was the single stroke piston 
engine —power occurring when the 
piston moved in one direction. Kit has 
everything needed to recreate a work- 


Fascinating to watch. Simply 
duck the bird's head into a glass 


of water to begin happy birds 


etc. including fully illus. instructions. 
YT2.202 $59.95 


into the water for a pile 
Yeo Y35,920 $69.95 


ER. 95 | tully assembled 


Bank Number (MasterCard only) 
in MJ Add 6%) Sales Tax 
Add $2.50 for 

postage and handling 


Signature 


RUSH FREE 80 PAGE 
FULL COLOR CATALOG 
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—— —-— — Serving Science Hobbyists Since 1942 = == ===- 


BY ARTHUR FISHER : 
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Sophisticated SLR > 


Surprise! Here is a new top-of-the-line 
advanced 35mm SLR... and it’s not an 
autofocus model. Bucking the AF trend 
is this Ricoh XR-M, with auto every- 
thing else: built-in motor drive; multi- 
ple metering and exposure modes; and 
a side-mounted mini-flash. The XR-M 
does not have a sprocket film drive 
system, but uses an optical sprocket 
counter for smooth and precise film ad- 
vance. Price, including a 50mm f/1.4 
lens, is $600; the body alone is $417. 


Zoom lens for Maxxums A 


A 7-to-1 range of focal lengths is the 
appeal of this compact zoom lens 
for all three models of Minolta’s 
Maxxum autofocus SLRs: the 5000, 
7000, and 9000. Vivitar’s 28-200mm 
f/3.5—5.6 lens is compact, only 4' in. 
long, and weighs 26 oz. Suggested 
list price: $458. 


Ld 
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Cartier's conspicuous consumption A | e 
You think this camera looks just like Polaroid's Spectra? T 
Look again. It's a special 22-karat-gold-and-sapphire edi- 
tion (only four made) created by jeweler Cartier to cele- 
brate Polaroid's 50th anniversary. Price? Don't ask. 


Compact auto 35 » 


Fuji's top-of-the-line auto- 
everything point-and-shoot 
has two lens settings, 35mm 
and 70mm, and a novel 
"landscape button" for 
shooting through windows 
without messing up the 
focus. With a lithium bat- 
tery, the price is $320. 


< Fast-action camera mount - 
The BushHawk shoulder mount can help photographers fol- 


low fast-moving objects, such as birds, with long lenses. 7 
Accessories allow car-window use. Basic price: $70. From | 
Ocean Instruments, 5312 Banks St., San Diego, Calif. 92110. ^ 
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BY WILLIAM J. HAWKINS | 
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DIY phone system V 


Installing your own phone system is 
easy, according to Northwestern Bell 
(9394 W. Dodge Rd., Omaha, Neb. 68114). 
Integra 208 includes two phone sets, 
control unit, wiring, and instructions 
for do-it-yourself installation. $1,000. 
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BELL Office 


BY NORTHWESTERN BELL PHONES | 
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INTEGRA 208 
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Smart calendar » m mu m —— 
A red LED begins to blink. 
Then another, and another. 
Why? Update—an electronic 
calendar that's accurate for 
the next 60 years—is remind- 
ing you of important dates or 
appointments. Available from 
Continuum Ltd., 200 Conant 
St., Pawtucket, R.I. 02860, the 
9'5-by-13'-in. calendar hangs 
on a wall, and is AC powered. 
A battery backup prevents 
entry losses. $80. 
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KENWOOD AVEO STE ARCEN E Wa 


KENWOOD 
REMOTE CONTACL UBRAT 


US = im | 


e < No-aim remote 


Attach Zapit to your remote control, 
and it amplifies the infrared light. 
The beam then bounces off 
walls, floors, and ceilings, ex- 
tending the range of your re- 
mote control. From Monster 
Cable Products, 101 Town- 
send St., San Francisco, 


Calif. 94107. $25. 


TER 
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Powerful sortable A 


It’s a complete 386-based computer, but it’s battery 
powered for true on-the-road computing power. 
Made by GRiD Systems Corp., 47211 Lakeview Blvd., 
Fremont, Calif. 94537, GRiDLite Plus has 640K of 
RAM, a 1.4-megabyte diskette drive, and a 640-by- 
200-pixel supertwisted display. $1,950. 


Audio-video receiver with taste V 


Pick your music: classical, jazz, rock, pop, or country. 
Based on your selection, a Music Select system in 
Kenwood's KR-V126R audio-video receiver: selects 
a specific station. The unit includes a Dolby sur- 
round-sound processor. Price: $650. 


Cat's 3'»-in. disk holds 
80 pages of text. A built- 
in 300/1200-baud modem 
sends text to other Cats 
or computers. Serial 
and parallel connec- 
tions are for a printer. 
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Ihe fastest 


word processor? 


The Canon Cat lacks menus, cursor controls, and a mouse. 
But its creator—designer of the Macintosh—planned it that 
way and believes this word processor is faster than any other. 


By WILLIAM J. HAWKINS 


B sing a computer for word pro- 
U cessing is like trying to sharpen 
a pencil with a chain saw," says 
computer whiz Jef Raskin. So after 
creating the Apple Macintosh com- 
puter, Raskin took on another project: 
Canon Inc/s Cat word processor. 

"It's what the Cat does not have that 
makes it so extraordinary," says Canon 
general manager Takashi Miyazaki. 
You wont find menus, windows, or a 
mouse; and words like files, format- 
ting, and booting are not part of its 
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operating vernacular. But you will find 
two "Leap" keys, and they, according 
to Raskin, help make the Cat the fast- 
est word processor available. 

The Leap keys are used with stan- 
dard keys to control the forward and 
backward movement of the cursor. 
Press the Leap key, type a character 
or word, then release the Leap key. 
The cursor jumps (or leaps) to the por- 
tion of text that matches your entry. 
You can also use special keys to spec- 
ify leaps to the next word, sentence, 
paragraph, page, or document. 

Does leaping work? When I knew 
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PHOTO BY BURT PLOTKIN 


precisely what I was looking for, the 
leap was fast. For instance, I used the 
keys to go through the Cat tutorial 
disk. Each section of the tutorial is 
numbered, and each number is pre- 
ceded by two equal signs (7-2). I 
could move nearly instantly from one 
section to another by using the Leap 
keys to search for two equal signs. 

My work slowed, however, when I 
wanted to move the cursor to a gen- 
eral location, like up a line or between 
two columns. For those moves, I had 
to look for a key character to specify, 
or "leap" one space at a time to the 
position I wanted. In those cases, I 
missed conventional cursor keys. 

The Leap keys are also used to high- 
light text for moving, copying, or de- 
leting. And you can leap through text 
automatically while the Cat's 90,000- 
word dictionary checks for correct 
spelling. Other keys undo previous 
moves or erasures, sort lists of items, 
learn multiple tasks, do calculations, 
change text justification, and display 
on-screen help messages. 

Despite all that, says Raskin, "There 
are no bells or whistles.” But he quick- 
ly adds, "The Cat just gets the job 
done." Price: $1,495. 
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Plastic soffits 


ease cabinet installation 


Prefabricated rigid-polystyrene-foam soffit segments for kitchen, bath- 
room, and utility-room cabinets can be mounted more easily and rapidly 
than conventional custom-built wood-frame soffits. 


by PHIL McCAFFERTY 


ou can spend several hours installing 2 x 4 soffit fram- 

ing for new kitchen or bathroom cabinets you are 

putting in, or you can use a new product, Ultra-Soffit 
prefabricated rigid-foam soffits, to reduce installation time 
to just a few minutes. 

The innovative system, developed by Epsco, Inc. (4080 
First Ave. N.E., Suite 105H, Cedar Rapids, lowa 52402), 
consists of four-foot-long L-shaped segments of heavy- 
walled rigid expanded-polystyrene foam with particleboard 
fastening strips bonded onto the edges. The Epsco design- 
ers have included several rectangular holes in each sec- 
tion to provide convenient access when installing wiring 
and ductwork. The Ultra-Soffit system fits standard 12-inch 
cabinets and is designed for either new construction or 
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renovation projects. A carton of two four-foot soffit lengths 
retails for about $28. 

You mount the soffit segments by simply screwing them 
to 1 x2 wood furring strips that have been fastened to the 
wall and ceiling. One-half-inch gypsum wallboard is then 
screwed to the face and bottom of the soffit. For 13-inch- 
deep cabinets, Epsco supplies a special custom shim, or 
spacer strip, to space the soffit out an inch from the wall. 

To provide a soffit above angled corner cabinets, a tri- 
angular gusset, or corner piece, is available for about $10. 
This handy item saves a lot of installation time. 

The prefabricated foam soffit system can also be used 
above utility-room cabinets or as a perimeter soffit around 
a room. Another useful application for the Ultra-Soffit sys- 
tem is installing the lengths vertically to hide pipes Or 
ducts in corners. 


DRAWINGS BY ADOLPH BROTMAN 


Lightweight seines soffit « optione of rigid polystyrene 

foam and particleboard save you time when installing cab- 

inets. The segments have rectangular cutouts that allow ac- 

cess for putting in ducting and wiring. The foam corner 
Be — provide soffits for angled corner cabinets. 


GYPSUM WALLBOARD 


BONDED-IN PARTICLEBOARD 
FASTENING STRIPS 
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,ondensing 
oil furnace 
-how good? 


One of the first production units of the Yukon 
Ultima EX-95, an efficient oil furnace, has been 
heating the author's office-lab space for two 
years. Heating bills are down, comfort level is 
up, and only miniscule maintenance has been 
required. Here's the full story. 


By EVAN POWELL 


m bout two years ago I installed a 
A Ultima EX-95, one of the 
first condensing oil-burning fur- 
naces avallable, in my 2,400-square- 
foot office/research center. For several 
years before, condensing gas furnaces 
had been sold, but Yukon Energy Corp. 
was the first to put a condensing oi/ 
furnace on the market |"Oil-Fired 
Condensing Furnace," March 84]. 
Whether gas or oil, the primary ben- 
efit is the same: A furnace that con- 
denses the water vapor in the flue gases cap- 
tures latent heat and sends it to the house 
rather than up the chimney. The result is a fur- 
nace with a seasonal efficiency of 90 percent or 
higher. 

But that efficiency comes at a price: The condensate 
created is acidic, and furnaces must be engineered to 
handle it. Some of the early condensing gas furnaces suf- 
fered from corrosion in heat exchangers and other parts. 
And the byproducts of oil burning are more caustic than 
those of gas. Yukon tackled the corrosion problem by choos- 
ing an expensive stainless-steel alloy for all components 
in the condensing section. 

Another potential problem with oil burning: carbon and 
sulfur deposits in the heat exchangers. Yukon’s answer to 
that was to induce a draft through the heat exchangers 
before, during, and after every burning cycle to purge them 
of particulates. Knowing these engineering decisions, I 
was as interested in the Ultima's maintenance require- 
ments and durability, as I was in its efficiency. So far, the 
news on both fronts is good. 


Up and running 


I installed the Ultima furnace in a utility closet on the 
ground floor of the building. It replaced two electric- 
resistance furnaces that had hung above a dropped ceil- 
ing. A condensing furnace is an excellent choice to replace 
electric heat because it does not require adding a chim- 
ney. Flue gases can be vented through a small plastic pipe 
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Inside the Yukon Ultima: Fuel oil and air are mixed and 
burn in the combustion chamber (1), which is surrounded 
by the first heat exchanger (2). Flue gases (3) pass through 
the heat exchanger, then are forced through the second heat 
exchanger (4), and finally through the third (5). There the 
gases are cooled to below the dew point, and their latent 
heat is released. The resulting condensate is drained off and 
the flue gases, at about 120^ F, are vented to the outside 
through a PVC pipe (6). A blower (7) circulates return air 
from the house over the three heat exchangers, extracting 
heat at each stage, and delivers the warm air to the house. 


run out the side of the house. Anyone with skills enough 
to install a regular furnace can install a Yukon Ultima, 
though in some localities codes don't permit non-pro- 
fessional installation. 

I vented the furnace through a wall using a two-inch- 
diameter PVC pipe. At first I ran the condensate line di- 
rectly outdoors through the wall, though I knew that might 

Continued 
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INTRODUCING 


Medicare 


Approved 


OUR HIGHEST QUALITY 
AFFORDABLE 
ELECTRIC 3-WHEELER 


Take this compact, portable 3-wheeler 
anywhere. Easy One-Hand Operation. 
Built-In Battery Charger. Rear Suspen- 
sion System. MEDICARE and private | 

| insurance reimbursable. Call or send 
coupon below for a FREE 20 page color 
catalog. 


1-800-662-4548 
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| Electric Mobility Corp., Dept. 1834 | 
i #1 Mobility Plaza, Sewell, NJ 08080 | 
| Name_ i j 
| Address_ — | 
| City Zip | 
| Phone 4 — | 
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TURBO POWER 


Flattens Out Those Hills 
The **No. 1 Asked For" Turbo System 


FORD 6.9L / 7.3L TURBO SYSTEM 

GM 6.2L TURBO ALSO AVAILABLE 

e UP TO 50% GREATER TOWING POWER 
e AS MUCH AS 20% MILEAGE INCREASE 
e INCREASED EFFICIENCY/ENGINE LIFE 
e MOST COMPLETE SYSTEM AVAILABLE 
e EMISSIONS LEGAL IN ALL 50 STATES* 


"C.A. R.B. EXEC. ORD. #D-161-2, #D-161-3 


© 1987 GALE BANKS ENGINEERING 
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Gale Banks Engineering 
546 Duggan Avenue, Dept. 651 
Azusa, Ca. 91702 (818) 969-9605 


Be your own boss with your own 


small-engine repair business. 


NRI shows you how to service mowers, 
garden equipment, snow blowers, chain 
saws, outboards, motorcycles and more. 

Then shows you how to start and run 
your own business. 


If you're looking for independence 
. . -for extra income in your spare time. . . 
for a productive retirement career. . .then 
look into the NRI home-study course in 
Small Engine Repair. It's a great way to get 


your own full- or part-time = 


business. And there's plenty of g s = — 


room for trained people. 


Learn at Home in Spare Time 
No need to quit your job 
or travel to night school. NRI 
trains you right at home. You 
learn with “bite-size” lessons 


A business you can start in your garage and watch grow. 


à c 


that show you how to setvice 
almost everything that uses E Ls oo | : 
small motors. And you learn at ™ Earn part-time income doing service work "Hands-on" training | 
your convenience. for hardware stores, lawn and garden shopa. se peaca 
Train on 5 HP Engine Ln u 
As part of the NRI Master Course, Choice of Two Courses 
P = There’s the 30-lesson Basic Course, 


you get a brand-new, 5 HP Tecumseh 
engine plus a power generator to train on. 
You learn to troubleshoot, do tuneups, 
even tear down for valve and ring jobs. You 
learn using professional tools like a com- 
plete wrench set, inductive tachometer, 
volt-ohm-milliampmeter, overhaul equip- 
ment, and mote. 


Training includes 5 HP engine, 
all these professional tools. 


' New! 
Power 


eee 


i Fr. Z6 d SCHOOLS 


| McGraw-Hill 


Continuing Education Center 


generator 
included! ~ 


concentrating on the lucrative lawn and 
garden equipment business. The 45-lesson 
Master Course has it all, adding lessons on 
chain saws, mopeds, outboards, light in- 
dustrial equipment, snowmobiles, and 
even motorcycles. 


Exclusive Factory Training 
Your Master Course includes five 
intensive days of optional training at the 
Tecumseh Factory Service School. Here 
you'll work with master technicians, get- 
ung first-hand experience. It's all designed 
to prepare you for success. 


Free Catalog, No Salesman Will Call 
Our big catalog tells all the facts, no 
salesman will ever bother you. Take the 
first step toward running your own life and 
send today. If coupon has been used, write 
NRI Schools, 3939 Wisconsin Ave., 
Washington, D.C. 20016. 


3939 Wisconsin Avenue — gg nc 
Washington, D.C. 20036 e}. 
We'll give you tomorrow. Bs if 


| Please rush me the one free catalog 
| have checked. | understand there is no 
obligation. NO SALESMAN WILL CALL 


| sss 


§ Address 


i City/State/Zip 
Accredited by the National Home Study Council 


O Communications Electronics | 
C Color TViAudio/Video Servicing 


LJ Computer Electronics Including 
Microcomputers | 


[- Small Engine Service & Repair 
C Air Conditioning, Refrigeration & 
Heating Courses Including Solar 
Technology 


C Automotive Mechanics Course C Telephone Servicing Course | 
[ ] Appliance Servicing Course C Locksmithing Course i 
— (Please print) Age | 


norom | 
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be a problem in subfreezing weather. 
It was; condensate froze in the line. I 
solved the problem by diverting the 
condensate to a sump pump like those 
used with central air conditioners. I 
formed a loop in the discharge line so 
that the water would have to pump 
up five feet and then drop down about 
three feet before passing outside 
through the previous opening. Since 
the pump only runs when the sump is 
full, the rapid flow of water and siphon- 
ing action have prevented freeze-ups. 

My Yukon Ultima has an 85,000- 
Btu/h output and an annual fuel uti- 
lization efficiency, or AFUE, of 90.8 
percent. I first fired it up at the end 
of November 1985. For the remainder 
of that winter I spent $42 on fuel oil. 

This past season was the first full 
season of operation. With 3,510 de- 
gree-days, the unit consumed only 153 
gallons of fuel oil. Total fuel cost: 
$133.45. With my electric furnaces, I 
had paid $687 for heat during the 
1984—'85 season, at a rate of 10.26 
cents per kilowatt-hour. 

The comfort level in the building is 


greatly improved. The temperature of 


the supply air is warmer, so I can bal- 
ance the heat distribution better. Also, 
with pricey electric heat I kept the 


Condensing oil furnace—how good? continued 


thermostat set low (seldom above 66 
degrees F) and turned it down to 45 
degrees at night. When freezing wasnt 
a threat, l'd turn off the heat at night. 
With the oil furnace, though, after the 
first year's operation proved how effi- 
cient it is, I opted for more heat. Now 
| keep the thermostat at 68 to 70 de- 
grees during the day and set it back 
only 10 degrees at night. 


Maintenance 


Near the end of each season the fur- 
nace has required a new nozzle. The 
problem is due to partial clogging, re- 
sulting in an uneven spray pattern 
and noisy operation. Clogged nozzles 
are common on oil burners; high-effi- 
ciency burners have smaller nozzles 
and thus may be even more suscepti- 
ble. But replacement is straightfor- 
ward, and a nozzle costs less than $5. 

Another minor problem: The motor 
bearings on the forced-draft blower are 
becoming noisy and must be replaced. 
The fan was changed on later produc- 
tion models, Yukon says. 

But the Ultima seems to have met 
the big challenges. I regularly check 
the tubes in the heat exchanger and 
have found little carbon or sulfur build- 
up, so no cleaning or other mainte- 


nance has been required. And there 
is no hint of corrosion anywhere in the 
furnace. 

According to David Tjosvold, presi- 
dent of Yukon, no heat-exchanger 
failures have occurred on the Ultima 
furnaces; and no corrosion has been 
reported in any of the furnaces. The 
only frequent failure was an air-pres- 
sure sensor in the heat exchanger. 
This was a problem component in the 
initial production run, according to 
Tjosvold. 

The Yukon Ultima condensing fur- 
nace is available in two upright ver- 
sions (65,100- and 85,000-Btu/h out- 
put) and a 65,000-Btu/h horizontal 
model. (Efficient furnaces are often 
sized according to heat output, not 
input.) AFUE ratings are 90.6 and 
90.8 respectively. Cost ($1,995) is 
about one-third more than for a con- 
ventional furnace, but you do avoid the 
expense of a chimney. The heat ex- 
changer has a 20-year prorated war- 
ranty, and the remainder of the furnace 
is warranted for a year. This winter 
the furnace is available from some 
Sears, Roebuck & Co. stores as well 
as from heating contractors. Yukon 
Energy Corp., 378 W. County Rd. D, 
New Brighton, Minn. 55112. 


START YOUR OWN PROFITABLE CASH BUSINESS 


EVEN WHILE LEARNING! 


BE YOUR OWN 
BOSS...BEA 
LOCKSMITH 


There is a difference in 
: locksmithing 
training and 
the differ- 
ence is NRI 
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Only NRI gives you such complete training, 
so much real bench experience, and the confi- 
dence and all the tools you will need to earn cash 
money fast. 

A well-trained locksmith earns money in 
many different ways—installing locks in apart- 
ments, homes, businesses, and automobiles, 
fixing broken locks, cutting new keys, and more. 
And this huge market is just begging for new 
qualified locksmiths, Today there is only one 
locksmith for every 18,000 people! 

The Newest, Most Advanced 
Course of Its Kind 

Thorough step-by-step lessons and profes- 
sional locksmithing equipment such as the Taylor 
KD5 Key Machine give you hands-on experience 
in this exciting growth field. You'll start earning 
huge cash profits of 800% to 900% duplicating 
keys. And only NRI offers you an Electronic 
Security Alarm training system. 

Compare! NRI offers the only course 
that is nationally approved by the accrediting 
commission of the National Home Study 
Council. 

Compare! NRI's course training has been 
broken down into 10 learning modules, each with 
the right number of lessons to keep your training 
at an easy-to-follow pace. All the lessons, 
hands-on training, and experiments have been 
developed to ensure that you begin practicing 
from the very first day. ..and can begin making 

cash as soon as you like. All the money- 
making secrets of a 
locksmithing trade will 
become yours with your 
NRI training. 
Plus, only NRI gives 
you training in both 
locksmithing and electronics 
security systems in one 
complete course. 


Start Your Own Business, Full or 


Part-Time, Even From Your Home 


Add to your income with part-time work 
with established locksmiths. . .start your own 
part-time or retirement business in your own 
home...make locksmithing and security a 
full-time career as a skilled technician in your 
own growing business. There is opportunity 
everywhere! 

NRI's free 4-color booklet will show you 
how quickly you can train to be your own boss 
in a profitable locksmithing business and gain 
the respect you deserve as a trained technician 
like other professionals in your community 


SEND FOR FULL INFORMATION BOOKLET! 


NO OBLIGATION, NO SALESMAN WILL CALL! 


Morea scvioois i 


McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue 
Washington, DC 20016 


We'll give you tomorrow. 


For Career courses 
approved under GI bill 


[ ]check for details. | 


[V CHECK ONE FREE CATALOG ONLY 
[] uo vis & Electronic — | | Basic Electronics 
CI Telephone Servicing 


[] im Communications CO Small Engine Servicing 
[| Robotics & Industrial Controls. [71 Appliance Servicing 


: eL eee Video — [7] Automotive Servicing | 
C] Electronics Design Technology " fed le dele ies Retrig- | 


[C] Digital Electronics . CO Building Construction 
CI Communications Electronics 


CI Computer Electronics with 
Ll Industrial Electronics 


Microcomputers 
Name (Please Print) Age 
Street 
City 


| State/Zip 1702-028 | 
PENPO by the National Home Study Council 


Thermostatic 
register 


The next best thing to having a sepa- 
rate heating and cooling system in 
every room may be a new floor regis- 
ter that thermostatically regulates the 
amount of warm or cool air it lets 
through, depending on the tempera- 
ture in the room. Installed through- 
out a house, the self-regulating regis- 
ters can minimize unwanted room-to- 
room temperature variations and save 
energy by distributing air more effi- 
ciently. And because they sense am- 
bient temperature, the registers have 
a safety feature: If there’s a fire in 
the immediate area, they will close au- 
tomatically, reducing the spread of 
smoke. 

Conventional registers have a man- 
ual lever that opens and closes their 
shutterlike baffles. But the baffles on 
Air System Plus’s Automiz-Air devices 
are controlled automatically by a bi- 
metallic springlike element (see draw- 
ing). Temperature changes make the 
coil expand or contract, operating a 
lever that moves the baffles, which are 
joined by a manual linkage. 

A cam mechanism provides a built- 
in time lag, so the baffles remain wide 
open while the room is heating or cool- 
ing. You can vary the response time 
—longer for large rooms, shorter for 
small rooms—with a thumb wheel 
that adjusts the tension in the coil. 


Setting the thumb wheel is a matter | 


of trial and error. You shouldn't have 
to reset the main thermostat when you 
install the registers. 

Manually adjusted registers can re- 
direct air by limiting the flow to small 
rooms. But the thermostatic register 
allows unrestricted flow of heated or 
cooled air, giving faster warming or 
cooling. As rooms that are easy to heat 
or cool reach temperature, air is au- 
tomatically diverted to other areas 
—improving efficiency. The maker 
claims the energy savings can range 
from 2 to 10 percent for houses 
equipped with the registers; and pay- 
back of the cost—about $15 to $16 
for each register—should take two to 
three years. 

The Automiz-Air units look like con- 


ventional floor registers, and they’re | 


easy to install. Just remove the old 
registers, and snap the new ones into 
place. They’re currently available in 
two sizes: 4 by 10-inch and 4 by 12- 
inch. Other sizes, including baseboard 
models, will be available soon. Air Sys- 
tems Plus, Box 211, Orangeville, Ont. 
LOW 226.—Phil McCafferty 


Cross section 


: THUMB WHEEL 
of register | 


BAFFLES—— 


Bimetallic strip, wound around shaft, 
runs the length of the register. Coil 


Eigi 


9 
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BIMETALLIC COIL 


HOUSING 


ATTACHED 
2 TO SHAFT 


DRAWING BY MARIO FERRO 
twists to open or close linked baffles 
as temperature changes. 


Automatic 
Bicycle 

Transmission 

- Featured on CNN - 


* Won second place in the 1986 
Franklin Institute Invention 
nvention 
* Never shift again with this pre- 
cision component! 
* Fits on your 5-18 speed bicycle! 


Finally! A fully automatic bicycle transmission that really works. 

Once the Bike-O-Matic is installed on your bicycle, the gears shift 
automatically as you pedal. Controlled by chain tension, the Bike- 
O-Matic senses the increased pressure when you beain to accelerate or climb 
a hill and automatically shifts to lower gears. 

The Bike-O-Matic is an important breakthrough in bicycle safety, 
allowing riders of all ages and experience levels to shift gears without look- 
ing down or removing hands from the handlebars. 

The Bike-O-Matic adds ease and convenience to bicycle riding. Forget 
about shifting. Relax and enjoy the scenery. Bike-O-Matic does the shifting 


automatically. 


Order Yours 
Now Only $45 


30 DAY MONEY 
BACK GUARANTEE 
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SEND TO: 
THE MAIN SEQUENCE * Dept. 1288 


1814 Holland Dr., Walnut Creek, CA 94596 : 


Send $45.00 check or money order plus $2.00 : 
shipping and handling for each unit ordered. : 


(California residents add 642% sales tax) 
NAME ! 
ADDRESS 

APT. # CITY 

STATE ZIP 


Dealer Inquiries Welcome 


b b + 


* 15 min. installation - no cutting or drilling 

* Easy turn knob allows adjustment to 
accommodate riders of all ages and leq 
strengths 

e Made in the U.S.A. by a famous tool 
maker 
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Our Wallbanger Guide 


can help any 


Tom, Dick or 


Harvey. 


It shows you how 
easy itis to shingle or shake 
over old paint and save a 
bundle doing it. So you 
dont have to worry about 
scraping, sanding or prim- 
ing. Just follow the cost- 
saving, labor-saving direc- 
tions and give your home 
a beautiful cedar face-lift 

in no time flat. 


[ Please send me the Gedar Wallbanger Pocket Guide for installing d 


City | 


Kits. 
Beautiful, Efficient, 
Affordable. 


Monterey Domes sells home kits for less than 
many new home down payments. Completely 
affordable... remarkably beautilul...our homes are 
designed for a lifetime of savings. 

The most energy efficient homes on earth...up 
ta 50. more than everyday homes. In addition, 
construction costs are cut dramatically using our 
patented building system. 


Discover Monterey Domes living with our 98 
page Color Catalog and Plans Book. ORDER 
TODAY for just $7.00. Unconditionally 
Guaranteed or your Money Back! 


O Please rush my 98 page copy of Monterey Domes 
Cataloq and Plans Book. Enclosed is $7.00. 


| L1 Also please send me the Monterey Domes Basic j 
Dome Assembly Manual for an additional $5.00. 
| Order by Credit Card. Call 800-634-2255 i 
(In Calif. 800-847-4663) 
j PATE aM | 
PEMIBERA SR ÉL LLL 
Í City State Zip, — ————— | 
— Send to: MONTEREY DOMES 
| E Dept. AR-2 Í 
« XN 1760 Chicago Ave. 
| NK Riverside, Calif. 92517 | 
MONTEREY DOMES. 
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———— —.. — — — 
Red Cedar Shingle & Handsplit Shake Bureau 


red cedar shingles or shakes on sidewalls. $1.00 


Increases Heat Output by 500% 
* Custom Built to * Super Efficient 
fit any Fireplace titanium stainless 
* Easy to install. Heat Exchanger. 
* Thermostatically No extras to buy. 
controlled, works x No dangerous 
automatically. Creosote Bulldup 
And best of all you can enjoy your fireplace 
while saving on your heating bills because 
with Hearth-Aid ll* you don't need to 


| sacrifice your fireplace's appearance or the 
delight of an open fire to be energy efficient. | 


Works with: Wood, Coal, or Gas Logs. 
For Free Information, Write or Call: 


The Heat Exchange, Inc., P.O. Box 1027 
Dept. FPS, Brentwood, TN 37027 


Nationwide Toll Free: 1-800-742-HEAT 
1-615-794-8425 


WE SPECIALIZE IN ARCHES, CORNERS & PREFABS. 


Chasing Sunraycer 


|Continued from page 67| 


standards. The next racers in are the 
Swiss Biel car and the Ford Model S. 

Piloting Sunraycer into the late af- 
ternoon at about 40 mph, Dr. Alec 
Brooks of AeroVironment is on the 
radio conferring with his team man- 
ager about where to stop. It’s nearly 
five o'clock; within 10 minutes every 
car must park for the night, regard- 


| less of its location. 


Choosing a good stopping place is 
an important part of race strategy, ex- 
plains Paul MacCready. *You dont 
want to stop where there are a lot of 
trees on both sides of the road, because 


| they will block the sun during the 
| battery-charging periods from 6 to 8 


a.m. and from 5 to 7 p.m. We have a 
scout vehicle ahead that's plotting pos- 
sible places to stop. If he finds that 
the most likely spot is where Sun- 
raycer will end up at 4:50 p.m., we'll 
stop a few minutes early. It's worth it 
if we can pick up a kilowatt-hour or 
two of battery energy we wouldnt have 
gotten ten minutes farther down the 
road." 


Camping with the right stuff 


For those of us in the support con- 
voy, the five o'clock rule injects a novel 
randomness into where we will spend 
the night. It turns out that our first 
night's campsite 333 miles south of 
Darwin is on sun-hardened primordial 
terrain that bends steel tent stakes 
like coat hangers when we assault 
them with mallets, producing a lot of 
sweat and aggravation. Fortunately, 
the hard-working crew from Austra- 
lian Pacific Outback Expeditions has 
already whipped up some “tucker” for 
the 60-odd campers. It’s another buffa- 
barra barbie... with icy beers and 
chilled Australian wines. 

On the morning of day two, with 66 
miles separating the Sunraycer from 
the second-place Biel car, I begin to 
fear I'll never see the other cars again. 
So I hitch a ride with a quartet of 
Australian auto writers and photog- 
raphers who have an interesting 
specialty: Having covered marathon 
four-wheel-drive rallies across the out- 
back, they've become skilled at blitz- 
ing back and forth through vast events 
to discover what's going on. Equipped 
with a pair of bush-worthy Holden sta- 
tion wagons, we speed back north 
—seat belts securely fastened—soon 
passing the Biel and Ford cars. 

By mid-morning we find the Hawai- 
ian car parked at the side of the road. 
The crew confesses they ran too hard 
through the hills trying to catch the 
Sunraycer on the first day, exhaust- 
ing their batteries, and never got the 
wind boost the car was designed to ex- 
ploit. Their battery specialist esti- 
mates it will take about 40 hours in 


the sun to recharge. Mana La is out 
of the competition. 

Sprinting farther north we encoun- 
ter no more solar cars and decide to 
turn back to catch the Sunraycer. It 
takes six hours running at about 90 
mph to reach the GM team. This race 
has quickly become too stretched out 
to witness firsthand. I decide to spend 
at least part of each remaining day 
in GM's media bus, with its radios and 
telephones bringing in news from the 
rest of the field. 


The storm 


As we move south the air is getting 
drier, the earth redder and flatter, the 
vegetation scrubbier and less plenti- 
ful. For the next few days the Sun- 
raycer's story is one of running under 
varying skies at average speeds of 
about 42 mph. On the third day, the 
team passes through Alice Springs, 
the town emblematic of Australia's 
"Red Center" Sunraycer leaves town 
with clear blue skies ahead—and an 
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She's quite a spirited one—the sun and fun capital 
of the Grand Strand. And Myrtle Beach is just part of an 
unforgettable South Carolina holiday. A warm vacation- 
land that's a golfers dream, a fisherman's delight and 
a tennis buff's fantasy. Shopping and dining, too! Send 
for our free 72-page Vacation Guide today. And dont 
miss page 8! 

CALL TOLL FREE 1-800-346-3634 

or mail to: South Carolina, Room 114, Box 78, Columbia, SC 29202 


Name = 


ominous storm front moving across the 
road just behind it. 

Everyone else got caught. At one 
point, Ford team members spread 
their bodies over their car’s solar panel 
to shield the fragile satellite-grade 
mono-crystalline silicon cells from a 
barrage of large, painful hailstones. 
Parts of the array were smashed 
anyhow. Some cars had to wait for 
rainwater to drain away from flooded 
sections of the road. High winds 
flipped the car built by Crowder Col- 
lege in Neosho, Mo., right onto its 
back. The belted-in driver was unhurt, 
but the solar array required extensive 
repairs (see photo). 

Rolf Disch of West Germany had 
been a strong runner until his car’s 
silicon solar cells began to peel away 
from their concave panel. Disch was 
bailed out by the Crowder College 
team, who gave him 240 spare cells. 
The MIT car burned out both its orig- 
inal and spare motors, putting it on 
the sidelines until GM air-freighted 
a new motor to the team. All of the 
cars still in action made slow prog- 
ress in the dismal solar conditions. 

The Swiss Biel team, which had du- 
eled fiercely with the Ford car right 
from the start, beat Ford into Alice 
Springs, only to have a low-speed col- 
lision with a conventional automobile. 
Swiss driver Ernst Fuhrer was taken 
to the hospital, where he received sev- 
eral stitches in his foot; his car re- 
quired six hours of repairs, during 
which the Ford Model S glided south 
through town. 

Chasing after the Sunraycer, I learn 
that driver and Chevrolet-Pontiac- 
Canada engineer Terry Satchell, who 

Continued 
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Smiling faces. Beautiful places. 


Industry Leader 


Builder? Do-it-yourselfer? This 
is your opportunity to start a profit- 
able new business! Now you can 
become a distributor for Tri-Steel— 
America’s largest manufacturer of 
strong, energy efficient (R-30), low 
maintenance steel frame homes. 

Business opportunities start at 
only $7,500 and are backed by 
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Tri-Steel training and support. 

For a FREE BROCHURE and 
more facts on how you can become 
an independent distributor of steel 
frame homes, please call Tri-Steel 
today, toll free at: 


1-800-433-5555 


or 1-800-433-5553 TX 1-800-772-5909 
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SAVE MORE 
THAN 50% 


4 Speakers & Head Cleaning Kit Included! 


STEREO CAR DECK 


WITH SPEAKERS 


Complete In-Dash Car Stereo System! 
| Everything's included in this high perfor- 

mance Roadmaster Stereo System to fit 

your driving sound needs. It comes with a 

20W per channel in-dash cassette deck 

with auto reverse, 5-band graphic equal- 

izer, AM/FM stereo radio, pair of 6" x 9" 

speakers, pair of 5%" speakers, cassette 

head cleaning kit, wires, hardware and 

instructions. All this for one LOW price! 

Order yours today and save! 

è The Deck. Built-in power amplifier 

delivers 20W max. per channel. 

e 5-Band Equalizer. 10 LED indicators. 

© AM/FM Stereo Radio. 

e 2 6"x9" 3-Way, 20 oz. Speakers. 

@2 5%" Speakers. 10 oz. magnets. 

@ Cassette Head Cleaning Kit. 

€ Universal Chassis: 2'4"H x 7"W x 5"D. 

90-Day Limited Factory Warranty. 


Item H-2971-7319-809 S/H: $8.00/set 
Plus 50€ Insurance Charge Per Order. 


Credit card customers can order by 
phone, 24 hours a day, 7 days a week. 


Toll-Free: 1-800-328-0609 


SEND TO: 
i Authorized Liquidator 

1405 Xenium Lane N/ Minneapolis, MN 55441-4494 
Send. Stereo System(s) Item H-2971-7319-809 at $99 
each, plus $8 each for ship, handling. Plus 50€ ins. charge 
per order. (Minnesota residents add 656 sales tax. Sorry, no 
j C.O.D. orders.) 


1 O My check or money order is enclosed. (No delays in 
processing orders paid by check.) 
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designed the car's suspension, almost 
had an encounter with a giant flight- 
less bird. "The scout car warned me 
over the radio that there was an emu 
running toward the road. I saw it and 
managed to avoid it," he says. 


Cloud gazing, data crunching 


Adjustments to the Sunraycer's bat- 
tery-use schedule are continuously 
being calculated in the pursuing “ob- 
server" motor home, as a torrent of 


| telemetry data (see box) pours in from 


sensors monitoring the Sunraycer's 
key systems. Driving a scout vehicle 
about 10 miles ahead of the solar 
speedster, AeroVironment meteorolo- 
gist George Ettenheim reviews recent 
weather-satellite images received by 
facsimile and issues frequent radio re- 
ports on cloud conditions. 

Ettenheim's sunshine predictions for 
the upcoming evening and morning 
charging periods are entered into a 
computer that has information in its 
software about hills and valleys on the 
route ahead. Working with the com- 
puter's output and the telemetry from 
the Sunraycer, strategists in the ob- 
server work out speed and battery- 
current recommendations for the 
driver in the racing car. 

As we roll on through the treeless 
mining town of Coober Pedy— where 
countless opal pits dot a lunar land- 
scape, and many residents live under- 
ground to escape the heat—the sun 
continues to drench GM's car. The 
Sunraycer is able to cruise for hours 
at its steady 42 mph while trickle 
charging its batteries with spare cur- 
rent. On the fifth night, we camp on 
beige-colored ground surrounded by 
wheat fields. The weather 1s cool, and 
the sleeping is easy. Adelaide is only 
about 100 miles from here. 

On the sixth morning, the lead and 


| chase vehicles close up around the 


360-pound Sunraycer to protect it from 
the heavier traffic we encounter on the 
outskirts of Adelaide. 

Sunraycer has officially covered the 
1,880-mile distance from Darwin to 
Adelaide in 44 hours and 54 minutes 
of running time, for an average speed 
of 41.9 mph. The race formally ends 
in the nearby wine-growing town of 
Seppeltsfield, making the total dis- 
tance traveled 1,950 miles. The only 
unscheduled stops were to change 
three flat tires—a remarkable 
achievement. 

The Ford Model S finished second 
about 23 hours later and more than 
600 miles behind, with the Swiss 
Spirit of Biel running just 2!» hours 
behind the Ford. Three Australian 
cars finished next. They were Austra- 
lian Geographics Team Marsupial, 
Darwin Institute of Technology's 


Chasing Sunraycer Continued 


Desert Rose, and Chisholm Institute 
of Technology's Desert Cat. In all, 
13 of the 24 entrants made it across 
the outback, with the last diehard—a 
Japanese car called Southern Cross, 
which was powered by inefficient 
but cheap amorphous-silicon solar 
cells—crawling into Adelaide on 
Dec. 2. 


Survival of the fittest 


The cars that worked best generally 
share several features: 

e Most of them use expensive silver- 
zinc batteries (developed for satellites 
and torpedoes), which have two to five 
times the energy density of conven- 
tional lead-acid batteries and are more 
efficient. 

e They use compact, powerful, and 
costly rare-earth permanent-magnet 
electric motors. 

è The cars show careful attention 
to aerodynamic efficiency and low roll- 
ing resistance. 

€ The builders use the most effi- 
cient solar cells they can afford. On 
most people's budgets, these will be 
silicon cells, which have an efficiency 
ranging from 7 to 18 percent. If the 
sky is the limit—as it was in GM's 
case—gallium-arsenide cells are the 
way to go. This exotic material devel- 
oped for the latest generation of sat- 
ellites is 19 to 22 percent efficient at 
cool temperatures and suffers only 
half the performance decline silicon 
cells do on hot days. It also costs about 
three times as much as the most ex- 
pensive silicon cells. 

What helped Sunraycer win? Obvi- 
ously, the weather did. So did a light 
and powerful motor, battery, and solar 
array. Superb reliability, strategy, and 
preparation were major factors, too. 
In addition, Paul MacCready feels 
they hit on the right balance of ultra- 
low wind drag and rolling resistance 
with safety and stability. 

To General Motors—a company that 
hasn't gotten much good publicity 
lately—the Sunraycer success is a 
priceless image builder. For wisely 
choosing the unique band of experts 
at AeroVironment to coordinate the 
project, and turning them loose in the 
engineering and technology supermar- 
ket its corporate divisions comprise, 
GM is entitled to brag that the Sun- 
raycer was designed, built, and raced 
to a startling victory in only seven 
months. 

For MacCready, "This project is 
bringing the time when we use hybrid- 
powered cars and battery-powered cars 
closer. The most important aspect is 
efficiency —demonstrating that you 
can go some forty miles per hour 
across a continent on only one and 
one-half horsepower." 


| 
| 
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Return of the V42 (continued from page 611 


internal friction than a comparable 
V8.” BMW offers an optional engine- 
block heater to speed the warm-up 
process. 

But despite the efforts at efficiency, 
7501L owners still must pay a $1,850 
gas-guzzler tax because the car has 
only a 16-mpg average—below the 
22.5-mpg minimum, under which own- 
ers are fined. 

Jaguar V12 owners likewise pay the 
gas-guzzler penalty; it’s one reason 
why domestic car manufacturers have 
been reluctant up to now to enter a 
prestige horsepower race. But the lure 
is there. The launch last year of Cad- 
illacs Allanté proved even GM's will- 
ingness to produce low-volume spe- 
cialty cars. 


Domestic push 


The future of the V12 in the US. 
was given a boost by hints that Cad- 
illac was working on a new V12 for a 
"super luxury" car to compete with 
the BMW 750. Further pressure came 
from a Mercedes announcement that 
it had begun a V12 development pro- 
gram and expected to have a V12 on 
the market in a few years. Porsche 
also is understood to be working on a 
V12 for the 928, which is now pow- 
ered by a high-output V8. 

Cadillac won't comment publicly on 
the V12 program, but it is still work- 
ing on at least a styling exercise for a 
mid-1990s Seville that would use a 
V12 engine. One unique feature be- 
ing studied is arranging the cylinder 
banks at a 120-degree angle, a shape 
that allows a lower hood line than do 
the 60-degree V12s in the BMW and 
Jaguar. 

Cadillac, which built a V12 and a 
V16 during the 1930s, produced sev- 
eral prototype V12s during the early 
1970s, until the fuel crunch canceled 
development. Today, GM's links with 
Lotus make a new V12 possible, with 
cylinder heads from Lotus and assem- 
bly in a low-volume satellite plant. 

"We're doing a lot of work on flexible 
manufacturing plants," said Arvin F 
Mueller, chief of engine development 
at Buick-Oldsmobile-Cadillac power- 
train division. "The factory of the 
future could make several different 
kinds of engines." 

While conceding the possibility of 
a Cadillac V12 program, Mueller is 
noncommittal about its future. "I'm 
not sure it's the most elegant solu- 
tion," he said. "For some small seg- 
ment of the luxury market, a V12 is 
a fine choice. But with what we know 
today about combustion control, we 
can make a high-tech V8 smooth as 
well as powerful," Mueller said. 

Like GM, Ford Motor Co. is intro- 
ducing new manufacturing technology 


that makes a V12 feasible. “We are 
building a new modular engine plant 
that could produce a V12," says Roger 
Maugh, Ford's chief of new-car devel- 
opment. "But I think we have a lot of 
work to do on our fours, sixes, and V8s 
first. There isnt a V12 in the near 
future." 

Chrysler Corp., on the other hand, 
already has a V12. When Chrysler 
bought Lamborghini, the Italian 
sports car company, it also acquired 
the factory building the 455 hp 5.2- 
liter V12 that powers the Lamborghini 
Countach, one of the fastest cars in 
the world. And Chrysler will begin 
importing the four-wheel-drive Lam- 
borghini LM-002 early this year. The 
$120,000 utility vehicle is powered by 
that same 12-cylinder engine. 

Officials at Lamborghini are reluc- 
tant to let the engine power cars other 
than those of their marque. But it's 
still possible the V12 could find its 
way into other Chrysler products. One 
in the sketchbook stage is a proposal 
to revive the Shelby Cobra using the 
Lamborghini V12. 

Even Jaguar isn't about to let its 
V12 atrophy. With 262 hp out of 5.3 
liters, the Jaguar V12 is slightly less 
powerful than the BMW. But Jaguar 
plans to boost the output for the new 
sedan. "The V12 gives good perfor- 
mance, and at the same time it is ef- 
fortless," says Malcolm Oliver, engi- 
neering director for Jaguar Cars of 
North America. 


Bad timing? 


Ironically, the revived interest in the 
V12 comes at a time when the V8 is 
getting more attention than ever. Nis- 
san, Toyota, and Honda are about to 
introduce small-displacement alumi- 
num multi-valve V8s for their new 
luxury cars. Ford, likewise, is work- 
ing on a replacement for its five-liter 
V8, and GM has been studying the 
possibility of assembling a new V8 
from two of its Quad Four four-cylin- 
der blocks. 

“A V8 is basically a cube and is eas- 
ier to fit in the car,” Lotus’s Rudd said. 
Revival of the V12 means sticking 
with the standard front-engine, rear- 
drive layout, a concept that up to now 
has been virtually abandoned by GM 
and Chrysler. 

This means that the long hood may 
be revived as well—a shape at odds 
with the latest aerodynamic theory, 
which dictates that a snub nose and 
long tail mean low drag. But anyone 
who watches old movies knows that a 
Packard Twin Six with the long hood 
and the fenders stretching out to for- 
ever is the only car in which to fore- 
close a mortgage. 


Its time has come again. 


CRUTCHFIELD 


“Youll find th the west T vm m 
mation in the 108 page Crutchfield catalog. 


FREE 


Stereo 
Catalog 


Refer to the Crutchfield catalog 
before buying your next car stereo, 
home stereo, or video product: 


® 108 pages of helpful articles, consumer 
tips, charts, and installation guides. 

9 Color photos, complete descriptions 
and technical specifications on 
hundreds of the finest brand name 
products. 


You get more value shopping 

Crutchfield: 

* Toll-free product advice, ordering, and 
customer service. 

® 24 hour shipping. 

9 Absolute satisfaction guaranteed. 

* Full 30-day return privileges. 

* Discount prices on Sony, Pioneer, JVC, 
Teac, Proton, Advent, Jensen, Clarion, 
Concord, Sherwood, Canon, Bose, and 


many more! 


Call or send this coupon now 
for your FREE Catalog 


800-336-5566 


Be sure to mention Popular Science when calling 
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HOME IMPORT MAIL ORDER PLAN 


Shows How to Buy Below Wholesale 


MEN-WOMEN Turn Spare/Full Time into INCOME! 
My Home Mail Order Import Business Plan shows how to deal 
direct. Cut out costly middlemen. . .so you keep all the profits! 
The actual sample I will send you Free is typical of my import 
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of imports free of any duty. 
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Hot/cold threads 


[Continued from page 75] 


melt and then resolidify. That's why 
the duration of the thermal effect is a 
critical question. Eventually, the chem- 
ists hope to tailor the length of the 
cycles to particular applications. 

Companies are already bombarding 
the research lab with ideas for prod- 
ucts. NASA contractors are interested 
in making spacesuits out of the 
material. Farmers want tents to pro- 
tect plants from sudden temperature 
swings. Clothing manufacturers want 
socks for mountain climbers, gloves for 
skiers, and cool jogging outfits. A toy 
manufacturer wants to make stuffed 
animals that warm children at night. 

Walkways in the normally placid 
textile lab are now cluttered with 
packages from interested companies. 
"It's overwhelming," Vigo said, pick- 
ing up a handful of fabric swatches 
from a cardboard box. 

The Polytherm treatment process 
doesnt require a large financial in- 
vestment, according to Vigo. "Textile 
manufacturers can use the same equip- 
ment they use for durable press." The 
PEG water-based solution is also in- 
expensive, he added. PEG costs about 
40 cents a pound. 

But while many firms express in- 
terest in Polytherm, only three prod- 
ucts are under development. "The 
glove is the most advanced project," 
Vigo said. It will be ready for Air 
Force testing later this year. 

The chemists are also working with 
Cotton Inc. Currently, cotton has a 
very small share of the carpet mar- 
ket. The biggest problem: Cotton car- 
pets crush down; they don't bounce 
back. A Polytherm treatment would 
make the cotton fibers more resilient 
and soil resistant, and the thermal ef- 
fect could lower energy bills. Vigo is 
also excited about treatments for wool 
fabrics. Samples of washable wool are 
now being evaluated by several wool 
industry organizations. 

Treated clothing may take longer to 
develop, because most clothing man- 
ufacturers will need help from re- 
search labs to modify Polytherm for 
specific products, Vigo said. 

But after one company takes the ini- 
tiative, Polytherm clothing will de- 
velop quickly, the chemists believe. 
"It's just like durable press, which we 
developed right here in this building," 
Bruno boasted. "Companies came in 
here, looked at the process and saw 
that it worked. But nobody wanted to 
risk putting up money to do it. Finally, 
some guy in California said, ‘Hey, ’m 
going to try it’ And he made millions.” 

"Polytherm clothing is going to be 
the same," predicted Vigo. "We've 
shown that the principle works. Now 
it's going to be up to entrepreneurs to 
see the possibilities." 
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New driveway alarms tell you when 
theres company—or a bold intruder. 
When a vehicle enters your driveway, 
these clever systems turn on outside 
lights, activate a burglar alarm, or 
even ring your doorbell. 

The alarms are available from a va- 
riety of makers and are all easy to 
install. Most, such as the Preferred Se- 
curity Components’ Car Tel model I 
tried, contain an underground probe 
(sensor); a length of cable (usually 100 
feet, enough for the average installa- 
tion); and a control panel, which is in- 
stalled in the house. A basic system 
costs about $350. 

To install the system, I began by 
digging a trench for the connecting 
wire, following the contours of the 
driveway to minimize lawn damage. 
The probe (see photo) is buried six 
inches deep and parallel to the edge 
of the driveway. 

A single probe covers a 10- to 12- 
foot-wide driveway. To protect a dou- 
ble-width driveway, the probe can be 
installed in the center, but I found a 
more practical solution is to use two 
probes—one on either side of the 
driveway. They are connected in se- 
ries at the control panel. 

At the point where the cable enters 
the house, use a length of PVC pipe 
with an elbow below grade to prevent 
damage from your lawn mower and 
other garden tools. In the house, the 
probe cable connects directly to the 
control panel; the panel plugs in an 
AC outlet for power. 

All systems have a sensitivity con- 
trol. If the control is set too low, the 


Driveway alarm 


Car Tel inciuiles a sensor, clectrozilra 
panel, external alarm, and cable. 


system wont detect small vehicles; set 
too high, the system could be triggered 
by nearby traffic. Try different set- 
tings—over a period of a few days—for 
the best results. 

Most panels contain a built-in 
buzzer to alert you of an arriving 
guest when a vehicle is detected. Some 
panels can be directly connected to 
the house circuits that control out- 
door floodlights, doorbells, or burglar 
alarms; some require additional acces- 
sories to control external devices.— 
Dave Petraglia 


VEHICLE DETECTION MAKERS 

B-W Manufacturers, Inc., 721 N. Webster St., Kokomo IN 
46901; Delta Scientific, 2031 N. Lincoln St., Burbank CA 
91504; Engineering Equipment Co., 1020 W. 31st St., 
Downers Grove IL 60515; Outdoor Security Systems, 10845 
S.W. Cascade Blvd., Portland OR 97223; Preferred Secu- 
rity Components, Inc., 14 Main St., Landisville PA 17538; 
Sarasota Automation, Inc., 1500 N. Washington Blvd., Sar- 
asota FL 33577; Sparton Corp., 2400 E. Ganson, Jackson 
MI 49202; Tapeswitch Corp. of America, 100 Schmitt Blvd., 
Farmingdale NY 11735; Winland Electronics, Inc., 418 S. 
Second St., Mankato MN 56001; Wolo Manufacturing Corp., 
l Saxwood St., Deer Park NY 11729 


BIG SAVINGS! 


SPORT KNIFE SET 


Savings as big as all outdoors can now be 
yours! Due to our special arrangements, 
you can own this quality 6 pc. Knife Set by 
Bear Sports, Inc. at a LOW liquidation 
price. 

Set Includes: 


e 5" Folding Knife with Leather Sheath. 
e 312" Folding Knife. 
e 714" Boot Knife and Leather Sheath. 
e 2-Blade Pocket Knife. 
All knives feature stainless steel blades 
and wood handles with brass trim. This 
versatile knife set would make a perfect gift 
for any outdoorsman. Order your set today, 
and enjoy a cut-down price on quality 
knives that are a cut above! 
Manufacturer's 1-Year 
Loss Replacement Guarantee. 


Mfr. List Price 
Liquidation 


Item H-3237-7237-779 S/H: $4.00/set 
Pius 50€ Insurance Charge Per Order. 


Credit card customers can order by 
phone, 24 hours a day, 7 days a week. 


Toll-Free: 1-800-328-0609 
i Authorized Liquidator i 


l 1405 Xenium Lane N/ Minneapolis, MN 55441-4494 


i Send. Knife Set(s) item H-3237-7237-779 at $19 each, i 

plus $4 each for ship, handling. Plus 50€ ins. charge per 
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Wordless Workshop 


By ROY DOTY 
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o Michael 
yours (with Soc 
Ave., New York 


T. Krag of 


IS 
N. 


g of Grosse Pointe Park, Mich., for this idea. Send 
ty No.) to Wordless, PoPuLAR Science, 380 Madison 
0017. Only purchased ideas can be acknowledged. 


“I ‘Retired Early’... 


THEN MADE $27,000 


661m still amazed how things have 
changed for me since I became a Pace 
| distributor! Let me tell you how it 
all started... 

“When the national economy wasn’t 
going too well, I decided to get out of the 

usiness I was in. I had given some 
| thought to retiring, but was really too 
young for that. Well, it so happened my 
own commercial building had a leaky 
roof. Roofing contractor prices were liter- 
ally sky high! Then I remembered an arti- 
cle about Pace Products and how with 
| their exclusive Seamless Spray process 

you could actualy bypass high priced 
| contractors. I sent for their literature, saw 
how easy it was to sell, and I wound un 
| doing the roof myself using Pace products 
and know how. 

“Well, word got around about how 
much money I had saved and that opened 
a whole new world of opporaniy Ever 
since then I've been like a cat on a hot tin 
roof! The first year I did 15 roof jobs. 
Almost double that the second year, 
and had a huge backlog. Most of these 
were big jobs like the county home, the 
Chevy-Buick garage, bank buildings, city 
hall. Big jobs mean big money! 

“The business I used to be in had 
been pretty good to me, but I really had to 
work both nights and days. With Pace, 
business just seems to fall into your 
lap. I don't really do any promoting or 
'selling' ... most of my sales come from 
referrals, and my phone's ringing all the 
ume. 

"What I like to tell people is that Pace 
offers a fine income opportunity. You can 


I care to handle.” 


start working as little as two hours a week 
and then go full time when your income 
exceeds your regular job. 99 


What our successful Pace distributor is 
too modest to say is that he actually did 
over $100,000 worth of roofing 
business last year, in spite of living in 
a depressed farming area! And that's 
working less than half of the year, aine 
the rest of the time for his family an 
other interests. 

What makes Pace such a good business 
is that it costs a fortune for schools, 
hospitals, plants and other commercial 
buildings to have roofing companies 
repair or re-do their roofs. Pace bypasses 
the roofer- lets the building owner apply 
Pace Seamless Spray right over the old 
roof .. and the smallest Seamless 
Spray order earns you over $1,550 
in commissions. 

Pace ships the Seamless Spray equip- 
ment on Free Loan. Your customer pays 
only for the roofing products. His own 
men apply it (or ifyou want to make even 
more money, you can handle the applica- 
tion, too). It's as simple as that." 


No Investment! 

You, too, can enjoy the same success. Best 
of all, you don't have to invest a penny. 
You don't need any special background 
or experience. Of course, if you have sell- 
ing, construction or application experi- 
ence, you'll benefit even more so. 

Pace is a proven winner. That's why it 
is used by such well-known firms as 
Ford Motors, American Airlines, 
Holiday Inns and thousands more. 


PART-TIME IN 
A BUSINESSOF 
MY OWN" 


"$27,000 Part-time isn't bad for a guy who quit his 
job. I 'retired early' from the insurance and 
securities business, now make good money 
part-time with Pace, and have as much work as 


A true story by a very happy 


Pace distributor. 
Be Your Own Boss! f 


You'll like being your own boss and run- 
ning a sacreal business. You can set 
your own hours, ease off whenever you 
feel like it, make your own decisions and | 
stop taking orders from somebody else. 

You can start out earning extra income 
part-time (with the option of going full 
time anytime you wish) ...or go right into | 
it full tilt! Pace offers that kind of flexibility. 
There is no waiting, either. You can start | 
making money from your very first day. 
You get your big commissions up front. 
Paid in advance, weekly! 


FREE Details—No Obligation! 


Would you like to eam big money? 
Would you like the freedom and inde- 
pendence of your own business? Let 
us mail you the facts. Simply fill in | 
the coupon and we'll rush you all the | 
details. There’s no obligation. No sales- 
man will call. 


r = MAIL TODAY. NO OBLIGATION. == 1 


Pace Products, Inc. Dept. PS-288 
| Quality Plaza, 112th and College Blvd. 
fl P.O. Box 10925 

Overland Park, KS 66210 


Í WITHOUT OBLIGATION send free packet i 
of information that tells how I can have my f 
own Pace business. No salesman will call. 
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Northern 


-Hydraulics 
INC: Dept. #73010 
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ALT P 
Send for your w 


FREE 


Discount 
Tools, Parts & 
Equipment 
Catalog! 


Save 

20 to 
50% on: 
EPower Tools 
Hand Tools 


Log Splitters 
and Equipment 
MGas Engines MAir Compressors 


E Generators and Air Tools 


@ Hydraulic trailers and 
Parts Trailer Parts 
B Welders BAND MORE ... 


| [ 
| send for a FREE 132 page Discount 
i Tools, Parts and Equipment Catalog! 
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P.O. Box 1219, Burnsville, MN 55337-0219 
The Handyman's 
Headquarters 


Dusk-to-Dawn 
Protection 


Automatic Security Light < 

Frightens prowlers. Welcomes you home. 
Motion detector activates light when move- 
ment is detected in 40' x 60' area. List 


$109.99 Item #16272 sae $44.99 


Floodlights Two 150 watt floodlights for 
above security light. 


Item #162721 Sale $8.99/pr. 
| Gas Engines 
A Largest selection! Thou- 
—^ 2» sands of engines in 
ss a | Stock. 3 - 23 HF. 


horizontal and vertical 
engines, 


5 HP Sale $129.99 
8 HP Sale $179.99 
10 HP Sale $207.99 


ve a. 


Solar Walklite™ 

Needs no wiring - uses the sun's 
FREE energy. Turns on automati- 
cally at dusk, for soft attractive 
lighting of your deck, walkway or 
garden. Item #16320 


4000 Watt 
Continuous 
Generator 
Recoil start, 8 HP 
Tecumseh engine with 
| cast iron sleeve and 

* 10096 copper wound 


for extra long life. 
Item #16425. 


sae $394.99 
INO n Northe rm 
J Y= Hydraulics 

U LINC^ Dept. #73010 


Ship. & hand. not included 


TO ORDER CALL 
1-800-533-5545 in MN 612-894-8310 


NURSE 


emer 


THERM 9» 
VACUUM pd 
ON SWITCH ^ 


ping? Is it equipped with a distribu- 
tor thermo-vacuum switch, or DTVS? 
Has the engine overheated recently? 
It's possible that the overheating dam- 
aged the switch. The DTVS allows the 
ignition to go to full advance when 
an engine overheats. (This has a cool- 


~ STRUT 


ATTACHMENT 


When a MacPherson-strut-equipped 
car hits a curb or nails a deep pot- 
hole, a bent strut is likely. To check 
for strut straightness, loosen the strut 
nut in the center of the shock tower. 
Then rotate the strut rod 360 degrees. 
If the top of the tire moves in and out, 
the rod is damaged, and the strut car- 


tridge must be replaced. 


| Cooked distributor thenmo-vacuum switch 


| Does your engine idle too fast and 


ing effect on combustion-chamber tem- 
peratures.) But if the overheating is 
sufficiently severe, the DTVS can be 
jammed in the full-advance position, 
causing the previously mentioned en- 
gine problems. Refer to the vehicle's 
repair manual for the specific diagnos- 
tic procedure for your DTVS. 


"AU TORQUE WRENCH 


Wheel-nut warning 


When tightening lug nuts, do not use 
an impact gun or long-handle wrench. 
Use a torque wrench in a crisscross 
pattern. Overtightening or uneven 
tightening can warp the brake rotors 
and drums. This will cause the brake 
pedal to pulse gently against your foot. 
The cure is new brake rotors and 
drums, or possibly resurfacing. 


Got a useful car tip? Send it (with Social Security No.) to Car 


Care, PoPuLAR Science, 380 Madison Ave., 


New York, N.Y. 


10017. We'll pay $50 if we use it. No tips can be returned. 
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Ruptured reservoir 


Remember to keep the fluid level up 
in the coolant system's plastic coolant- 
recovery reservoir. But when you re- 
fill, use only a 50/50 mixture of anti- 
freeze and water. A winter refill with 
just water could result in a ruptured 
reservoir—if outside temperatures 
drop sufficiently low. 


A vacuum gauge is inexpensive and 
easy to install. Besides the obvious 
benefit of tattling on vacuum leaks, 
the handy instrument can warn you 
of a clogged or collapsed catalytic con- 
verter. A gradual needle drop may in- 
dicate a progressively worsening ex- 
haust restriction that could eventually 
put your car on the road's shoulder. 


THREE WIPING 


teed for the Life of Your Car! 


e No Streaking 

e No Squeaking 

e No Chattering 

Awarded U.S. Patent #4,473,919 

Made from DuPont Nordel® spaceage 
elastomer, it never wears out. 

Easy to install— 
you snap them 
on in seconds. 
Custom fit for 
your car. 


CREDIT CARD 
CUSTOMERS 
CALL TOLL-FREE: 
1-800-847-0653 


IN PA 215-638-8008 
NOW ONLY 


| l Off-Season SAVINGS now in effect! 
| i Name 


| Address 


REVOLUTION 

TRIMMER 45 
ON £ 

WHEELS! $ 


| -Rolls smooth 
and easy on 
two BIG 
WHEELS! Far 
less strain, / 
| MUCH SAFER iti 


than hand- "v4 TN : 
held trimmers! ” + 


dL 


Patented 


«PRECISION TRIMS 
under and along fences, 
buildings,borders! :«MOWS ordinary 
lawns WITHOUT ATTACHMENTS. 
«Plus, handles waist-high grass, 
weeds, even WET GRASS WITHOUT 
CLOGGING! *Lets you mow AND 
trim problem areas, over and around 
rocks, roots, stumps, under hedges 
in one pass WITHOUT WORRY - has | 
NO STEEL BLADES to bend, break, 
or dull! «A DELIGHT to use! 


So, WHY | ./7 
HASSLE x 


With Hand-held 
Trimmers 
Like This —7 


Please send for complete, no- 
obligation details of the 
| Revolutionary 2-Machines-in-1 
| DR™ Trimmer/Mower TODAY. 


YES! Please rush complete details | 


i about the revolutionary NEW DR 
| TRIMMER’ MOWER - including prices and 


LU 


| City 
State ZIP 
To:COUNTRY HOME PRODUCTS 
J Dept. A3802 Box 89, Charlotte, VT 05445 
(802) 425-2196 
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ame me C 1988 COUNTRYHOMEPRODUCTS INC amma amd 


SWISS INTERNATIONAL 


MERCHANTS* 
TURN YOUR SCRAP INTO CASH! 


WE BUY 


Unwanted 
estate 


tr. eg s^ d nca d NES =>. 27d = ak | Or damaged 
Complete First Year set Of . "uw oum 
SHORTEST U.S. DOLLAR SERIES SINCE 1795! ur y 


Platinum 
The Susan B. Anthony Dollar was issued only 3 years! The only other U.S. 
Dollar with a shorter life was the 1794-95 Flowing Hair Dollar — America's "n / 
lst Dollar! eal i Silver, etc. 


Palladium 


This is your opportunity to get the complete First Year All-Mint Set of the 
historic 1979 Susan B. Anthony Dollar. One Brilliant Uncirculated coin from TERMS OF PURCHASE 
each U.S. Mint — Philadelphia, San Francisco, Denver. Purchased individually, B Payment in U.S. funds. 
these 3 coins would cost $8.65, but this offer saves you money. YOURS FOR | — m Transactions strictly confidential. 
ONLY $5 per set! | m Record of transaction will be enclosed 
Ridiculed by the public as the "Carter Quarter" the mini-dollar is fast with your check, noting: 
becoming a prized collectible. Hard to put together now, a First Year Set will - Unopened parcel weight. 


get even harder. Clip the coupon below and send today! In addition you will i DENN a bs coin d TWT 
get great price lists of U.S. coins, along with other offers on approval. Satisfac- - Value of gold determined by New York 


tion guaranteed. DON'T DELAY! (Limit 4 sets). i mr Venise ad receipt of assay. 


Littleton Coin Company, Dept. LSA180, Littleton, NH 03561 = All metal received is melted down and 
Serving collectors nationwide since 1945 considered scrap. 
GEN SES MEI KENN SR ee ee c uuu DEEEN m Allow 14 days for precious gems to be 
| t to: (h — limi appraised by our gemologist. 
send coupon with payment to (how many — limit 4 sets) BIN sa EEE EE S P E RNC 
Littleton Coin Company $—— (total enclosed) : | | receipt thereof at prices and terms outlined above. 


Í ; - | Print in block letters & include in your parcel 
i Dept. LSA180, Littleton, NH 03561 _ vorcnemecand Jul nalinga dene tos 
f Susan B. Anthony Dollar FirstYear Set Name (In U.S.A.) (In Canada) 
- 1979 P. 1979 D. . $5. lo——————————————— NM. A S.G. & P.M.M.-PS SLG. & P.M.M.-PS f 
i ering H9 E IRD IIS SNe Aalvees 421 Center Street 301 Sheppard Ave. W. 
© 1987 Littleton Coin Company | l | | Lewiston, New York Willowdale, oe 
Full 45-Day Money-Back Guarantee City/State/Zip g | | 14092 U.S.A. MeN 1N4 Canada 
ee MM EIU Se: eames m et et es N i Registered Trade Name s.LG, PAM. LTD. ] 


Rare Technical Books! 


=. Build Unusual Machines 
> & Incredible Apparatus! 


Build phonographs, x-ray machines, Tesla coils, 
cameras, microscopes, vacuum pumps, mag- 
netic devices, high-voltage generators and 
much more! Melt and cast metal! Bale 


| been 112 Pages 


motors, generators, arc of Veneers, 
aS Y — uiis a Vind Wood Parts, 
e A" E 5 a - E Vu more e &cover / | * 
Hundreds of books — Rene e COE d | marina 
Melting & Casting Aluminum, Plating of out of print for al- | We , 
Metals, Prospectors Fieldbook, Tesla most a century! Fan- | Tools, 
Coil Secrets, Experimental Science, Ex- tastic rare how-to Knobs, 
perimental Physics, How to Build a 200 books now available! Nm Pulls 
Amp Welder, Inverter Technology, Great ideas for sci- — —31 C NNNM 
Windmills & Windmotors, Steam En- ence fairs! Projects ; a Finishing 
gine Design, Model Making, Ornamen- lor mechanics and E Ss Supplies, 
tal Metal Casting, and many more! fic sclera T SERIES ALTERN ATOR eae i 
GIANT BOOK SECRETS! Is ans. 
C AT ALOG! Get thousands of watts from a 


common auto alternator! Turn 
ordinary motor into an alternator! 
Run tools, lights, AC-DC 
5 anecs; charge batter- 


NEW CATALOG 


Great New Ideas & Products 


| Send $1.00 for a giant catalog of 
hundreds of incredible technical 
how-to books! Everything from per- 


petual motion and machine shop to ies, do light 
motor rewinding, steam power, arc welding proie m eer joie mini Bao oi p iip m s dim V JN MM SH PA i : 
prospecting, moonshine, storage and more! | Please Enclose O $1. 00 (3rd Class) I * 
batteries, and much, much more! Jam-packed i rj $2.00 (4st Class) i 
You must see this catalog! Or get a booklet! I 
copy free when you order a book $3.00 i x 
direct from this ad. | = I 
- | Name l 
HOW TO ORDER Run Three Phase Motors on Single Phase! 3 
Write your name & address clearly | Three proven methods! Up to 150 hp 440V! No motor rewinding needed! | Address i 
on clean paper and send with check, | Jam-packed booklet! only $3.00 i : à 
MO, Visa or Mastercard numbers. | Tesla Coil Secrets! i City/State/Zip 
Specify what books you want. Private notebooks of a builder of lightning bolt generators! Incredible i i 
| 'eat 1 - L 1 
Money Back Guarantee! | goa and secrets! Rare info! Great ea oe only $6.95 Th g Woodworkers' Store | 
All books are guaranteed. Money L ds a PE bi t | i : | : i 
back inot satisfied: nighestqualty  MMYISdy PUDIICQUIOnS ||} 21801 industrial Blvd. Depto | 
books! Fast service! Fair dealing! l ' i 
| ——— PO Box 12-EM, Bradley IL 60915 ||! IN 
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[ SUBSCRIPTION SERVICE | 
| O New m Renewal | 
[ ] Change of adaress 


| [11 YR. $13.94 O 2 YRS. $24.97 | 
| 1 YR. (Canada and Foreign) $17.94 | 
O Payment enclosed O Bill me later 


PEELE Le Le TT 


| 
| 
| 
| 
li 


íi TORRE ARA HERE ADAE 
MILITIITITII. [IDIDIDIIIIIIITITIIITIIFTI| 


- 
a 


ZIP CODE 


at ts 


when writing about service or a change of address. If you 

are moving. place your mailing label in this space and 

write your new address in the space provided below. 
(PLEASE PRINT) 


u^ 
Please attach your mailing label from the front cover 
Allow 6 weeks advance notice. 


| 
| 
| 
: | 


B 
hi 
| 
| 
| 
| 


SEEGERS SECC 
SESS S ECCS SSA SESE EEE ETIT T] 


CELE PT TTT ETT eee reer L 


Occasionally we moke our mailing list available to reputable 
organizations whose products or services may be of interest to 
Vu Ted ‘d like your name removed from this list, please 

k the box below 


O Please remove my name from your list. 


| | 
| | 
ail To: 
| Mailto: POPULAR SCIENCE | 
PO. Box 2571 
|  Bouider,CO 80302 - 


— — — — — ——— — |ÓÀ— —À èë ë ë ——-— 


FREE 
CLOCKMAKING 
CATALOG 


Lowest Wholesale Prices on: 
e Quartz & Mechanical Clock Movements 
. Dials * Hardware * Woodworking Tools 
* Kits + Music Movements & Boxes 
« and Loads of other Clockmaking, Craft 
and Finishing Supplies! 


—— —— —Ó— —— — — Á — — A — — — — — — €, —— — —— — — 


Yes, send my FREE Klockit Catalog: 
Name = 
Address 


State - — Zip —— || 


Dept. PS28 
P.O. Box 542, Lake Geneva, WI 53147 


Be a LOCKSMITH 


| PRO KEY 


Be Your Own Boss 


"Before enrolling 1 
| checked other courses 
...IN YOUR OWN BUSINESS! Ke 
——— — advice from several of 
Hundreds we've trained have succeeded in this | "^5 Presiona 


locksmiths in my area. 
They all said Foley- 
Belsaw was tops and bas 4 Ea . 
tbe most versatile m TW" 
Key Machine. 

“I always 
wanted to have 
my own business =i 
and now I do, thanks to Foley-Belsaw.” 


David Fairbrother—Dave's Locksmith Service 
Milwaukee, Wisconsin 53208 


fascinating and highly profitable profession... 


. YOU Can Do It, Too! 


"No more hard, nasty work for me. 
Now | have my own business and with 
hardly any effort | average around $50 
a day. Thanks for my new start in life." 
Sam Walker Prichard, Alabama 


"| opened my own business, spare 
time, seven months after 1 enrolled and 
made a profit of $329 for the first week." 

B. A, Deberry Littleton, Colorado Work Part Time, Full Time — Right at Home. 


Get into this booming high-profit business that's 
Easy to learn — Easy to do — Easy on You! 


Never before have money-making opportunities been so Ex 
great for qualified Locksmiths, Now lucrative regular No Included With Your 
lock and key business has multiplied a thousandfold as Co Locksmith Training 


millions seek more protection against zooming crime. BURGLAR 
Yet there's only one Locksmith for every 17,000 people! ALARM 
Make Up to $26.00 an Hour — even while learning! orci EN 


Train FAST at Home! 


Youre “in business’ ready to earn $10 to $26.00 an 
hour a few days after you begin Foley-Belsaw's short- 
cut training. Take advantage of today s unprecedented 
opportunities in locksmithing for year-round EXTRA IN- 
COME in spare time — or fulltime in a high-profit busi- 
ness of your own. Hundreds we ve trained have done 


training. Covers 
all phases of 
Burglar. Hold-Up 
and Fire Alarm 
servicing and in- 
stallation. This 
valuable and 
timely instruction 
includes all special tools and 


it. So can YOU! All tools plus professional Key supplies. ONLY Foley-Belsaw offers 
Machine given you with course. These plus practice such extensive training in this 
materials and equipment, plus simple, illustrated les- rapidly expanding field as a part of 
sons, plus expert supervision, plus business-building ODURAMEED E Cis — 
guidance will enable you the KEEP THE MONEY eae ane Sina dag 
OMING IN! Ideal for retirement — good jobs, too. stall and carnice Safe. Vault and 
SEND FOR EXCITING FACTS—No Obligation You'll find f fascinating and high: 
Discover what's in Locksmithing for you — how Foley-Belsaw's ly profitable work. 
master-locksmith-approved training can give you the skill you 
can depend on to EARN MORE — ENJOY LIFE MORE. | 
— ALL SPECIAL TOOLS AND 


PANE EQUIPMENT INCLUDED! 


yours 7 22S 
| M. poe 


This Pro Key Machine can 


lone add up to $200 A 7 e 
pe ye jani ee P NO RISK | 


and il won't cos! you a pen- TRIAL! ! 


ny extra with your training. SEND FOR S x 
" i FACTS TODAY! = 
Find out all about it! 


Just fill in and mail coupon below (or send post- RUSH FOLEY: BELSAW INSTITUTE 


card) to receive full information and details by 6301 Equitable Rd., Dept. 11350 
return mail. DO IT TODAY! COUPON 


Kansas City, Mo. 64120 


FOLEY BELSAW INSTITUTE 
6301 EQUITABLE AD., DEPT. 11350 
KANSAS CITY, MO. 64120 


TE: COUPON TODAY B 
FOR THIS FACT-FILLED 


i FREE 


| BOOKLET! 


Tells how you quickly 
i train to be your own boss 


CI YES, please send me the FREE booklet that 
gives full details about starting my own business in 
Locksmithing. | understand there is no obligation 


and that no salesman will call. i 
Name — o o  . o — 


in a profitable Sparetime | Address — 


or Fulltime business of ' 
your own PLUS complete LM LR 
i details on our 30-Day 


NO RISK Trial Offer! copy today! 


send for your 


|| AMEN. 


F 
P E r a A 
| 
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The Number One Do-It-Yourself Book Club 


84. $31.95 
(counts as 2) 


4536. $32.95 
(counts as 2) 


nR 
i 


BOOK CLUB 


A Service of Grolier Book Clubs, Inc. 
P.O. Box 2006, Latham, N.Y. 12111 


rie hr 
| j 


MAII A TTA LOCRHEDnCADD Tì 
F FILIJ LEE ALA " i LX. i 1. DL. S "x uw ie, A 1 =" ' ul a 


If card is missing, write to address above. 


FINISH 
CARPENTRY 


ROUGH 
CARPENTRY 


5673. $19.95 r B9. $19.: 5 


MAKING | 
BIRDHOUSES 
& FEEDERS 


VEN M 


for Construction, 
Workshop Elis] 


6041. $16.95 


* 176. $24.93 6056. $17.50 5831. $19.95 


* 160. $25.95 


"+ 


Pa. LI] mm d ë " 


am: T0 MON 


5882. $19.95 


The #1 DO-IT-YOURSELF BOOK CLUB ` 


The Best How-To Authority...Popular Sci- 
ence Book Club is the largest and oldest special- 
interest book club servin 
yourselfers for more than 25 years! 
The Best Do-it-Yourself Books. 
tors comb the country searching for the, 
newest, finest and often hard-to-find books“ 
on today's important homeowner Subjects: 
HOME REPAIR & IMPROVEMENT e HOME" 
REMODELING, RENOVATION * RESIDENTI 
CARPENTRY * BASIC & ADVANCED W 
WORKING e HOME WORKSHOPS e HOUSE, 
BUILDING e HOUSE WIRING, PLUMBING, " 


HEATING, MASONRY & CONCRETE © APPLI- ; 


ANCE REPAIR and much more. 


Exclusive "Popular Science Books"... 


PSBC serves its members best by commission- - 
ing the top how-to writers-photographers to, 


produce definitive books on important Club 


subjects. See titles with x. These are cream- . 


of-the-crop, do-it-yourself books available 
nowhere else at Club discount. 

Big Bargains—UP TO 75% DISCOUNT . 
PSBC cuts prices on hundreds of special book . 
bargains offered throughout the year to the 
m 


Quality Production Control 


for years! 

NO-RISK GUARANTEE ...PSBC guarantees 
your cto satisfaction —or you may re- 
turn the books at our expense. 


successful do-it-4 
.PSBC edi- 


i= 
... PSBC selections 
are printed with careful attention to detail on : 
paper, printing, binding. You'll use these books 


offers you a super NO COMMITMENT deal 
e , Values up to $96.40! 


with NO-RISK Free Trial Membership 
NO OBLIGATION to buy another book, ever! : 
Do-Ft-Yoursalf g 
PROJECTS FROM * 
ATTIC TO BASEMENT : 


HOW TO MAKE 


ANIMATED 


wont | et aet 
" a i ^. 178. $29.95 


A Pegin pane Blah 


* 4508. $29.95 


lew Farkl VVakelukl 


Woodworker’s 
Handbook 


* 4538. $29.95 (counts as 2) 


— o: 5878. $21.95 5973. $27.95 
E E PEU A {counts as 2) 


6002. $14.95 The BENCHTOP REFERENCE 


gives you instant answers to hun- 


5858. $39.95 


HERES "TOU dreds of do-it-yourself questions 

2 aa as PULO 

EX. eot. Bench p on Woodworking, Joinery, Dowels, 
CODIGO meieren "Ned Veneers, Laminates, Fasteners, 

HOW 55ST BOOK CLUB WORKS = Sharpening, Grinding, Concrete, 


Electrical work, more! 48 big 
8 x 1034 pages. All illustrated! 
Super handy and indispensable. B 


ENJOY SAVINGS UP TO $91.45 NOW... When you 
take any 3 selections here for just $4.95 plus delivery 
and handling. Simply indicate your choices on the 
attached postage-free card and mail. 
CLUB MEMBERS’ BULLETINS ...Fifteen times a 
year, you'll receive a Club Member's Bulletin package 
describing the coming Main Selection and nearly 100 
additional books you may choose from. If you want 
the Main Selection only, do nothing; it will be sent to 
u automatically. If you want another book— or no 
ook — indicate your wishes on the form provided and 
return by date shown. You will always have at least 10 
days to do this. Should the bulletin arrive late and you 
receive an unwanted selection, you may return it at 
our expense. 
UP TO 75% DISCOUNTS... Club prices range from 
$5.99 for special book bargains offered at super sav- 
ings up to 75% and even more... . all the way to richly- 
produced, very special books that list as high as $50 
and more — all offered to members at exclusive Club COOLEY 
discounts. Co eee INSPECTION 
NO COMMITMENT...NO OBLIGATION. With this Cota SE nen 
special offer, you are not required to buy another NOS 
book, ever! As a member in good standing, you'll 
receive Club Bulletins for at least six months; after 
that your Heroes may be cancelled at any time. : | EB 3 
To try this unbeatable offer, mail the attached card i ; | 
now. You get a FREE GIFT, too, just for looking! * 166. $26.50  6175.$19.95 6176.$19.95 * 42.$17.95 * sai eim 
f = counts as 2) 


LEETE DARAH a I 


= Sa . - - = = — 


Shoppers' Showcase 


ite p = 


A selection of products and services for Popular Science readers avail- for this section, write Advertising Sales, Popular Science, 380 Madi- 
able direct by mail. Enjoy the fun and convenience of mail ordering son Avenue, New York, N.Y. 10017 
shopping. Please order directly from the advertiser. For advertising rates : 


——— ——— ————— E ————— oo — " :— A —— — —— — —— = — — - — - —— n a n — — —— — —— | 


Porc sss 


MUST LIQUIDATE! |..fREE Sit! 


i5: wood handles. 3-brass rivets, full-tang stainless 


| `B = | steel blades. A $19.95 value. FREE WITH YOUR 
— | E order form. (while supplies last) 
RARE RR et a RN 


Canon TYPEWRITER EZ 


identical model to large 
businesses. So inan effort 
lo consolidate iis product 
line. Ganon has sold the 
remaining inventory of 
these units with the Home j 
| Office packaging to us and] 
we can offer them to you at] 


a SUBSTANTIAL SAv-| 


COMPACT DISC PUBLIC NOTICE 
BY YAMAHA A major Canadian retailer 
' , : ordered too many of these 
» [top-of-the-line Pulser 
Compact Disc Players 
(private label) made by 
Yamaha. As a result, we 
were. abe to obtain the 
overstock and can offer 
them to you at a LOW 
LIQUIDATION PRICE! 


Top-Line Canon 
Heavy-Duty Office 
Quality State-of- 
the-Art Typewriter! 
Perfect For INGS! 

Demanding Office 

Use! Makes A 
Great Home Unit, — 

Too! COMPARE AT 


$849.95 


80-DAY 
LIMITED WARRANTY 


FACTORY NEW! FACTORY PERFECT! 


Step Into The Future of Sound! Manutwcturars 


Turn Your Stereo Into a State-of-the-Art Sound System suggested Retail 
with Pulser, MADE BY YAMAHA! This unit has many of $298.00 
the features found only on the most expensive CD play- 


FEATURES: * Automatic functions include justified 


‘DAMARK PRICE: 


] Eii VO e e DAMARK PRICE: 
aom * Füll-line correction memory print-aut, auto page end, centering E didi | 
* TORE text memory between margins and tabs, decimal 
FEATURES: * Soft-touch contro! door $ * Big 30-character correct- tabs : $ 

' 3. Beam Laser pickup * Dual speed audible track search before-you-print liquid crystal | « 96-character Daisy Wheel printer (5 

* 3-Prograimmatire mamones I TWSpROO program goaren display additional fonts available from Canon) 

* Digital Filtering * 4-digit LED multi-function readout Order No. B-523- 102128 * Uses both "lift-off" and “cover- « Paper width: 14". Typing width: 11" Order No, B-523-100990 

» Motorized front loa ding « index search Insured Snip/Hand $8 50 up"correction tape - FULL FACTORY WARRANTY! Insured Ship/Hand 14.50 


PUBLIC NOTICE SECURITY mmm" 


Chronar, a noted maru- 
whronar, a noted manu LIGHTS Tanoe Products, manufac 
turer at these quality secu 


facturer of solar equipment 
rity lights, overstocked this 


has resiructurad their mar 

parbcular model and had to 
guidate their inventory 
| We were abie to purchase 
the oversiock and now offer 
them to you at SPECTACU- 
LAR SAVINGS! 


CHRONAR 
WalkLite 


PE. up with a factory overstock 
ae ee Sr of these solar powered 


PUBLIC NOTICE | 
Heath no longer makes this | 
factory assembled mocdal.| 
They decided to produce 
the kit version So we 
| bought remaining inventory | 
& offer them to you at an 
OUT OF THIS WORLD| 
SAVINGS! - 


WalkLites. AS a result we 
were able to abtamm the 
overstock and offer them 


to you at HOT SAVINGS! 


Light up your i , ; 
garden, yard or | — P Join the Hi-Tech World 
state-of-the-art | E m PIL Robot with "Personality"! M Reliable Automatic Security Lights! Fully Automatic | 
wireless, solar | a =- Ideal For That Person Operation! Infrared Sensor! | 


powered WalkLite. That Has Everything! These Automatic Security Lights are controlled by an infrared sensor | 


Protect Your Family and Your Property with Highly 


FACTORY NEW! 
FACTORY PERFECT! 


Easy to program, Hera Jr.'s dynamic personality allows him to: sion which detects changes in. temperature when people or objects arg 
In vour aarden. en vour patio or anwr 1 vour váàrd. vei " f ' i i v ^ 
PY your garoen, or your paub era ywhere m your yard, you songs, play games tell nursery rhymes. seek out people & even talk in | moving in the area. Whar movement is 


can have light without running wires ar putting in batteries 
Just alter dusk, these mcredible lights will came on automat 
cally and will provide an average of 4 to 5 hours of gentle 


warm hght each and every mght 


batteries. Hera Jt performs tasks at random for for up to 5 minutes. d SOOUrag Ing suggested Retail 
or by wireless remote control Manufacturer's intruders or lighting your way home if the $1 29 95 
Manufacturer's FEATURES: Suggested Retail | Movement was you or your Cal : 
FEATURES: suggested Retail * Software packages include: Song. $1078.85 FEATURES: 


* No wiring necessary $70.00 Hhymes, & Phrases; Animal Blackjack + Solid-state circuitry 


* No installation Tic-Tac-Toe; Special Occasions DAMARK PRICE: ee a STRE TEIG $ à 
* Ma utility bills DAMARK PRICE: * Plug-in wall charger * 2-150 watt floodiights i 


* Made of high impact, rust proot, - "Senses on-board light Sensor, * Auto/test/on switch 

weather resistant ABS plastic $ Ultrasonic sonar, Motion, Sound, Speech $ 2 4 * Bulbs not included, uses standard Order No. B-523-101246 

* Runs for years without maintenance Synthesizer, Internal Clock ! | 150 Watt bulbs yh e &hin/Hand P 00 

* Built-in rechargeable battery * Speaks 18 English Phrases, sings songs. saan TREE 

: 24 inch mounting pole included. Order No. B-523-102061 plays games, tells nursery rhymes, & Order No. B-523-100926 5 UL n S $1 2 /pr Order No. B-523-1021 
cv Insured Ship/Hand.: $5.00 talks. FACTORY NEW! FACTORY PERFECT! — Insured Ship/Hand : Mig. Sugg. $24.26 VU insured Ship/Hand.: $3 


FOHR FASTEST SERVICE PRODUCT ITEM NO. QTY. PRICE S/H TOTAL 


| CALL TOLL FREE =~ [rcr [esso | | sa [5050 
1-800-533-3379 («c [$296 | $14.50 


Robish, a unique robot language! Powered by two 6-volt rechargeable detected, the lights turn on and remain on. Manufacturer's ^ 
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; L1] 14. 
The WalkLite . | B-523-102061_ | — | $48 |$500 
|Heath/Zenith Robot — | B-523-100926 | | $248 | $1875; 
B-523-101246 | | $45 | 
2-Bulbs for Security Lights | B-523-102145 | | $12 | $3.0 
De eae one ae SUB TOTAL 


CHECK HERE FOR FREE GIFT in MN add 6% sales 
L- WITH YOUR FIRST ORDER 


[] CHECK/MONEY ORDER DELIVERY TO 48 U.S. STATES ONLY 
[ ]VISA [] MASTERCARD CARD NO EXP. DATE . CORPORATE OFFICE (612) 560-5415 


E 
i lisend To: DAMARK INTERNATIONAL, INC., 7714 Brooklyn Blvd., Minneapolis, MN 55443 i 
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NAME 
ADDRESS 


CITY : Sf zjp 


© 


PHONE 


SAVE 


Assemble this MAGNATRAC, Bulldozer KIT ! 
Thousands sold for excavating, gardening, log- 
ging, landscaping. Work for others for CASH! 


e€ CATALOG- Kit construction &uses....$1.00 
| € KIT ASSEMBLY MANUAL —See Kit compo- 
| nents & full assembly details.................97.00 


STRUCK-KIT *Box 307 * Dept: PS 28 
Cedarburg, Wisconsin 53012 


el o0 9 
Enlarge Project Designs 
Craft Projector is Simple! Fast! Accurate! 
-, Projects on to: Drawing, Graph & Tracing Paper, Wood, 
: s ga Dirt Surfaces. 


e. 


Picture to be enlarged is 
placed at image opening 

at bottom of projector. 

. Adjustable lens enlarges by fractions up to 27v; times for 
* the size you wish! Copy unlimited ideas for craft designs. 
Enlarge patterns, designs, portraits, still lifes, landscapes, 
photos, slides, designs on coins and jewelry. Projects in 
exact colors. Does not damage original. Simple instruc- 
tions. Uses household current and 60 watt bulb. Send 
$19.95 plus $2.95 shipping. 30 day money back guarantee. 

+ Norton, Dept. GT-161, Box 2012, New Rochelle, N.Y. 10802 


FACTORY DIRECT CLOCKS AND 


"iw FURNITURE $100? 


e 


E Do-It-Yourself Kits > 
B or Assembled OFF 
and Finished INI L 

l ba id PLRCHASE* 


e Grandfather Clocks, 
Mantel and Wall Clocks 


® Cabinets, Chests. Tables, 


b 
Chairs, Desks...and more! 
e Solid 3/4" Black Walnut, 
Cherry. or Oak 
e Heirloom Quality 
h- è Solid Brass West German 
Movements and Dials 
t e Money Back Guarantee 
Kit Prices 
A Starting at $89.50. 
*Minimum order $99 
i 
P : = = dtc s . ND $1 FOR 
40-PAGE 
m -A FULL-COLOR 
(Ga) CATALOG 
rA et 
CLOCK COMPANY 
World's Largest Manufacturer of Grandfather Clock Kits 
5 Dept. CP-2619, Emperor Industrial Park 


Fairhope, Alabama 36532 € Phone 1-205-928-2316 


I am interested in 
f O Do-It-YourseH Kits O Finished Clocks O Finished Furniture 


Name 
SITE Á—— S —ÁS— 
lo —————— 

BUD S — — al aaam 


(Please Print] 


PLANNERS, 
INC. 


| | p. 
I HOME 


IMPROVE YOUR 
LOT IN LIFE. 


1) 125 CONTEMPORARY HOME PLANS 
striking designs for the 80's and beyond. Dramatic 

high ceilings, interior balconies. terraces, atriums and 
more. Single- thru quad-level. 112 Pages, $3.95 


€—— — 


2) 135 ENGLISH TUDOR HOMES 
The timeless elegance of English Tudor, High- 
peaked roofs, hall-timbers, leaded glass, brick and 
stone facades. From 1,100 to 3,800 sq. ft. 

104 Pages. $3.95 


T" uh. / a -x 


| 
ed " n S 
3) 120 EARLY AMERICAN HOME PLANS 
Classic American style with modern amenities 
Gambrels, Salt Boxes. Cape Cods, Farmhouses and 
other traditional designs. Enjoy country kitchens 
gathering rooms, libraries and more, 112 Pages, 
$3.95 


^ E 


in RN 
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eoa 


-— a aH i 


MA i 


— P —— 


4) 136 SPANISH & WESTERN HOME DESIGNS 
Casual homes for any climate or terrain. Rambling 
ranches, Spanish stuccos, Western country homes, 
even solar-oriented designs. Finished beautifully with 
private courtyards. decks and terraces. 120 Pages, 
$3.95. 


516 HOME STYLES......$9.95! 


Order all four books and save! Satisfaction 
Guaranteed! 


Dept BK, 23761 Research Drive, Farmington Hills, MI 48024 
Please rush by return mail (check choice) 
|_| 1) 125 CONTEMPORARY  [ |4) 136 SPANISH & 

HOME PLANS 33.95 — WESTERN HOME 
[ ]2).135 ENGLISH TUDOR DESIGNS $3.95 
— HOMES $3.95 15) ALL4 BOOKS... . 
[ 13) 120 EARLY AMERICAN ONLY $3.95! (Save $5.85) 
— HOME PLANS 53.95 


| 
Name 


Address 


|; ————ÀáÀgaár | po— |e 
Amount Enclased: 


Add $1.00 for Postage. [s | 


Mich. residents add 4%. sales tax. 
FSMB2 


In Canada mail to: 
HOME PLANNERS, INC. 
| 20 Cedar St. N. 
Kitchener, Ontario N2H2WB 


Your home 


workshop 
can PAY-OFF 


| YOUR OWN 
BES d 


Earn Extra Income seme 
Right At | ) 
Home. 


Power Feed 


Power Tool. FACTS TODAY! 


PLANE e MOLD e SAW e SAND 


Four power tools in one — a real 
money-maker for you! 


The Planer/Molder/Sander/Saw is a 
versatile piece of machinery. It turns out 
profitable precision molding, trim, floor- 
ing, furniture... in all popular patterns. 
Rips, planes, molds, sands separately... 
or in combination. Used by individual 
home craftsman, cabinet and picture fram- 
ing shops, lumberyards, contractors and 
carpenters. 

Never before has there been a four- 
way, heavy-duty woodworker that does so 
many jobs for so little cost. Saws to 
width, planes to desired thickness, and 
molds to any choice of patterns. Sands to 
a satin smooth finish. Provides trou- 
ble-free performance. And is so simple to 
operate even beginners can use it! 


30-Day FREE Trial! excirina Facts 

NO OBLIGATION-NO SALESMAN WILL CALL 

RUSH COUPON teris 
TODAY! 


Equitable Rd., Dept. 91261 
Kansas City, Mo. 6412 


Foley-Belsaw Co. 

6301 rim Rd. 
" y Dept. 

BEMSRU "hae City, Mo. 64120 l 
O YES, please send me the FREE Booklet that 
gives me complete facts about your. Flan- 
er-Molder-Sander-Saw and full details on 
how I can qualify for a 30-Day Free trial 
right in my own shop. I understand there is 
No Obligation and that No Salesman will 
call. 
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NNhaf's New at 
AMERICAN DESIGN COMPONENTS? 


e warehouse 60,000 items at | 15 Mb 10 Mb 574" FULL HEIGHT 
American Design Components -| 514” FULL HT. 5'4". HALF HT. DISK DRIVES — 
expensive, often hard-to-find com- HARD HARD 48 TPI (IBM* Compatible) 


ponents for sale at a fraction of their DISK DISK DS/DD, 80 Track 


original cost! | . 
: — [DRIVE DRIVE Tandon £TM100-2 or equiv. 
You'll find every part you need tom #7928 $79.00 New 


RE TET 


either brand new, or removed from IBM® see ee MR e 
equipment (RFE) in excellent condi- |... 2fe $150.00 New | j 
don. But qualities arè amie. Ordi 48 TPI (TRS80/Zenith/Xerox | ^T Compatible) 


48/96 TPI, 1.2 Mb 
Double side, high density; 160 
tracks. Mfr — Panasonic #JU-475 | 


[item #10005 $109.95 new 


96TPI, (DOS 3.2 Compat. 
Double side, quad density. 


| Mfr — Tandon TM55-4 | 
Item #1904 $79.00 
2 for $1 50.00 
MAGNIFYING sz, 
LAMP H { 


800 Compat.) DS/DD, 40 Track 
Shugart #450. Item #1892. 
$79.00; 2 fo. $150.00 
48 TPI, SS/DD, 40 Track 
Shugart #SA400. Item #1895. 

| $39.50: 2 tor $75.00 
[96 TPI, DS/Quad Density 


ICDC #9409T 
Item #1893 $89. 00 | 


Protect your Printer/ 
Typewriter with our 

DIABLO CLEANING 
KIT 


from this ad, or visit our retail show- 
room and find exactly what you 
need from the thousands of items on 
display. 

OPEN MON. - SAT., 9-5 


THERE'S NO RISK. Wee 
With our full 90-day warranty, item 214511 $199.00 
ID MT ea a GB 12 , HIGH RES. TTL 
any reason for full credit or refund. L'uleh ae]: Mew 


ADAM COMPUTER 


(IBM* Compatible) 
Shock mounted, high speed, low | 
power. Mfr — Tandon TM252 


Item 413250. $159.00 
Controller Card for above 

Item 410150 $89.00 
5'4" FLOPPY 
DISKETTES 


| (IBM® PC/XT Compatible) 
Removed from working equip- 
ment. Tested & formatted. 


For printers & typewriters w/print 
wheel, spindle, & metal ball type 
print elements. Good for 5 clean- 
ings. Incl.: platen cleaner, type/print 
; ENRE , element cleaner, sound shield 
Single side/single density; 16 hard | cleaner, plus buffers & cloths. 
sectors. Mfr - Xerox #11R61630 | Mfr — Diablo Supplies #9RB7106 
Item #14537 | Item 215419 
Pack of 10 $9.95 New 3sets/9 14. 95 New 


DS 
Multi position, 30", z 
completely adjustable 

swing arm w/3-way metal C-clamp. 
| Has 4" diopter magnifying lens, 
w/ruler, Porcelain lamp socket, & 
on/off switch; uses up to a 60W 
bulb. Color: Beige. UL listed. 


item #13136 $24. 95 New 


(Less printer) 


12 VDC/110 VAC (w/built-in 
power supply). Green phosphor, 
schematic supplied. 

Mfr — Capetronic #DS-1030; 


item #6811 $19.95 New 


No wiring A 
necessary (just M eed 
plugs together]. 
Hook-up diagram included. Incl.: Keyboard, 

1 cassette digital data drive, 2 game control 
lers, power supply, & one cassette. Capable 
of running CP/M, has built-in word processor. 


rn wo 99 00| PC 8300 HOME JOYSTICK NEON TRANSFORMER | SKIP-A- 
Item #7410 Complete — -VY COMPUTER (advanced CONTROLLERS (Hi-Voltage) g DAY 
version of the Timex 1000) 1 TIMER 


7-day timer, 
110VAC, 40A E 
heavy duty con- EE Up 
tacts. Turn lights, heat, mtem 
etc., on or off at preset times daily 
or skip a day.* With 1 on & 1 off 
tripper, & 4 skip-a-day trippers 
(more avail. from factory). Encl. in 
grey steel box w/spring hasp, & holes 
for wall mtg. OA dim.: 4" W x 734"H 
x 3"D. Mfr - Paragon, #4003-0S. 


Item #12286 $29.95 New 


*Ex.: Turn on pool pump at 9 am, 


7300 VAC 
@ 5 Ma. 
May be used for powering neon 
lights, replacing oil burner ignition 
transformer, building Jacob's lad- 
| der (spark gap). A high-volt. out- 
put: Y4 quick connect terminal & 
case ground input fully enclosed 
metal case. Weight: 12 Ibs. 


Gives your Adam fast, 
reliable data storage TT 
& retrieval. Can hold up ™ 
to 160K bytes of information. Uses 
industry-standard SS/DD disks. Connects 
directly to your Adam memory console. 
| Comes widisk drive power supply, Disk 
rege disk and os S manue 
r — Coleco, model 

item 412830 — LikeNew — $199.00} tem #10336 $29.95 New 


42-key mech. keybd. 2K RAM. Rev. 
video, ZBOA, 6.5MHz processor, 
ROM 8K BASIC. Graphics cap./ 
sound-music, TV or monitor. Joy- 


stick input. 115 VAC. AC adapt., TV Fits Atari, Apple, Commodore, 
cable, & cass. cables. Runs tapes for | 29d our #10336 PCB300 Com- 


Sinclair/Timex 1000-ZX85. puter. Has 4-ft. cord with plug. 
Mfr - Power 3000. (In orig. boxes.) | Dim.: 372" sq. x127 H. Base mount: 49" Hx 547W x 6%” | rin for 3 hours & shut off— ea. day 


Item #12143 $5.95 New Item #151 $ 9. 95 RFE | exc. Mon. when you're notat home 
1Accessories. .. 
ADAM Accessories . 


& 16K RAMPACK upgrade FANS: BLOWERS; MOTORS; COMPRESSORS; BATTERIES; 
Data Drive — POPA [oTe ETK: POWER SUPPLIES; MONITORS; DISK DRIVES; CAPACITORS; etc. 
Item #6641 la. à; 


iin o ipa 
Chl 


adi 


Printer P. S d | Coleco Vision MINI MICRO- COMPUTER /COPPER-CLAD WATER/ 
mc op cue wrwoo ARC MAMINON. REGULATOR PRINTED CHEMICAL 
ASCII Keyboard — CIRCUIT BOARD 


PUMP 
Item #6643 $19.95 " - 
| Controllers (Set of 4) — | ColecoVision to Adam 
Item #7013 $9.95 nrc Expa nsion Kit 
Adam Cassettes — Just plugs into your Coleco Vision. cx 
(Consisting of Smart Basic, Buck Rogers & Item #9918 $59.50 Provides voltage regu ion & 


blank cassette.) Item #7786 ultra-isolation for microprocessor- 
BAKER'S DOZEN — $19.95 Expansion Module #2 based equipment. Contains less 


: Incl. Turbo cart. than 396 harmonic distortion, bet- 
Adam Link Modem (Software incl.) — Item #13146 $39. 95 Mew | ter than 60 dB traverse noise re- 
Item 412358. $29.95 Roller Controller jection. Contains dual outlet for 
Auto-Dialer Address Book — Inici: Siker cart eru & montor, & 5 it ine cord, 
Item #12365 $19.95 Item #13147 $39.95 new i di x; SUN. MOM: 


Output: 120V (9 1.17A 

| Dimen.: 115&"L x 435"H x 5*5"W 
Item #13305 $3.95 Controller Set 

Adam Ribbon Cartridge — Incl. Baseball cart 


Oe Set 


For use in pumping water/chemi- 
cals, hot/cold. Range: 30 GPM @ 
30ft. head; max. head 50 ft. Pump is 
supplied w/ 14 HP motor, 115/230V 
50/80Hz. Thermally protected. 
Inlet: 154,"L x 6"dia. x 5%"H. 
Mfr — SEI #12895-002 


Item 49983 $59.50 New 


Glass coated, epoxy laminated, 
1 oz. Double sided, .022" thick. 
Dimensions: 24"L x 18.5"H 
Item #13606 


| Mtd on metal base w/rubber ft. 
| Mfr — Sola #63-13-114 


Item #13306 $3.95 | item #13148 $39.95 New] Item #9999 $99.00 New | 3 sheets/ $9.95 or 2 for $100.00 
12V BATTERY PACK GELL CELL RECHARGEABLE A GANG MINI 
BATTERIES... LEAD ACID BATTERY | OF BATTERIES WATER/ 
RECHARGEABLE — Used for 12V @ 15Ah (4V increments @5Ah) | CHEMICAL PUMP 


solar energy storage, alarm sys- 
tems, model boats, planes, cars, 
trains, etc. 


Plastic diaphragm 
pump, for use in all types of fluid 
| systems: soda fountains, etc. 24 
| VDC, or with built-in power sup- 
ply. Plugs into any 115 VAC out- 


Rechargeable lead acid batteries, 
each is 4V @ 5Ah. Can be ganged 
(use 3 to make 12V), or connected 


6V (9 9.5AH 
Dim.: 5'a3"H x 4'4"W x 2*."D 
Mfr — Elpower 


| Sealed, compact power sources 
designed for long life and durabil- 


Consists of: 2 solid gell cell batteries, 6V 
(9 9.5Ah ea. Connected in series by à 


fusable harness. Mating battery charger: $14.95 ity. Perfect as portable pack for in series or parallel to give any volt- | jet. Inlet dim.: 3/8”. Has lighted 
12VDC @ 800Ma. Perfect for battery- Item #7039 use with robotics, model cars, age or current in 4V increments. on/off switch, & 6 ft. line cord. 
operated toys, robotics, solar storage, 6V @ 4.0AH trains, etc. Bolt terminals. Mfr — Gates 0809-0021 Mounted on sturdy plastic base. 


Dim.: 7.12"L x 2.39"H x 6.57"H 
Mfr — Yuasa, type NP15-12 


Item #12277 $24.95 New 


burglar & fire alarms, etc. 
OA Dim.: 4'4"W x 5127H x 55"D 


Item 414619 $29.95 new 


Item #15758 $3.95 ea. 
(Please note: If you buy 3 to 
make 12V, price is $3.95 x 3.) 


OA Dim.: 17"Lx 6%"H x 6'&"D | 
Mfr — Shurflo #1058-818-56 
{item 412283. $24.95 new 


Dim.: 4°H x 2*,"W x 1%4"D 
| Major Mfrs. 
Item #15757 $7.95 


“The First Source” — 


for electromechanical & electronic 


equipment and components — AMERICAN DESIGN COMPONENTS! 


114” EGA COLOR MONITOR 
PC, XT, & AT Compatible 


Perfect for Ps 

text, CAD, & other "ESSE 

graphics applications. 

Scanning frequency to 25KHz. Resolu- 
tion: 720 x 350 max. Input: 110/220V, 
50/60Hz., BOW. (Hook-up diagram incl.) 
Mtd. in metal housing. Mfr. #14-GZF2 


Item #14864 $179.00 new 


| EXTERNAL DISK DRIVE 


CHASSIS 


With 60W 

power supply 

(fan cooled). 

Can accommodate: 

2 full ht. drives 

2 floppy drives 

1 hard drive & 1 floppy 
| Input: 115/230V, 50/60 Hz. 

| Originally for Burroughs computer. 
Dim.: 11"W x B"H x 12" deep 


Item #14541 $59.50 
COMMODORE 
CARTRIDGES 


C-64 

Consists of 8 asstd. cartridges, incl.: 
Number Nabber, Star Post, Radar Rat, 
Jupiter Land, Viduzzlas, Golf, Dragon's 
Den, & ABC Voice. 

Item #13573 


Set of 8 — $39.95 new 


C16& +4 
Consists of 8 asstd. cartridges, incl.: Calc 
Plus, Script +, Jack Attack, Pirate Adven- 
tures, Atomic Miss, Strange Odyssey, 
| Financial Advisor, & Logo. 
| Item #13572 

Set of 8 - $29.95 New 


STEPPING MOTORS 
for ROBOTICS. 


our item #7928 
#1904 
#13250 


Precision 
steppers with 
increments from 
! to 7.5 degrees. 
Speeds up to 
5,000 staps. 


à 


4-174" dia.» = 


Shaft 9'4." L 
x 4” dia. 


Stall 
Step "Volts Torque 
Angle DC oz/in 


17 


Type 
PM 


PM 
20 
PM 


VACUUM PUMP 
& MOTOR 


Usable for vacuum or pressure appli- 
cation. 4 CFM/15 PSI max. 15" cont., 
28" intermittent. Pump is directly coupled 
to a GE % HP, 1625 RPM, 115 VAC, 
90/60 Hz., single phase 3.8A motor. 
Thermally protected. Mtd. on metal base. 
Dim: 5"W x 14*4"L. 

Mfr-Gast 0O040-V 119 (oilless) & GE 


Item 45327 $39.95 RFE | 


Mfr. 
N.A. Phillips 1 
AB2310-M2 
Superior Electric 2 
MO61-FF-6201B 
Superior Electric 2 
MO92.FT-402 


115 CFM 


115 VAC/BO Hz., 21W., 28A., 

3100 RPM; 5-blade model, alu- 

minum housing. Can be mounted 

for blowing or exhaust. 

Dim.: 4"'44"sq. x 1'2"deep. 
Item #5345 $5.95 nrc 

With Speed Control — 


Item #53455 $8.95 
PRESSURE/VACUUM 
ix. TRANSDUCER 


Measures O-1 atmosphere 
(14.7 PSIA). Pot. type output. 
7.5K Ohm. Dim.: 2"L x 1*&" dia. 


Mfr — Giannini #45154 
Item #5947 $99-00 
$14. 95 New 
COMMODORE 


115 VAC „a 
27 CFM o 
MINI 

FANS 


50/60Hz.: aa 

12W. Low noise 

level fans, can be 

mounted for blowing or exhaust. 
1" Thin: contains 9 plastic blades 
Dim.: 3%" sq. x 1" deep 

Mfr — Tobishi #U9201B 

Item #10960 $7.95 pre 


1%” Standard: contains 7 
metal blades. 
Mfr — Rotron #SU2ZA1 


Item #5970 $7.95 New 
GYROS. 


160 CFM 
CENTRIFUGAL 
BLOWER 


115VAC; 

80Hz.; ; 

2.2 amps. onu 

3000 RPM. Flange m mount. 
Outlet: 3" x 3*4":Inlet: 4*4 " dia. 
Dim.: 8*4 "H X67?4,"W x 8'e“ D 
Mfr — Fasco 50755 or equiv. 
Item #5152 $10.95 nrc 


. Military aircraft gyros; provided positional information 


115VAC; 

60Hz.; 

.3 amps. Low 

noise, high pressure /volume fan for 
cooling in tight places. Five plastic 
blades with feathered edges, alu- 
minum housing. Ball bearing, ther- 
mally protected. Permanent split 
capacitor motor (cap. built in). 
Dim: 634"H x 5.892"W x 2" deep 
Mfr — Rotron #MR2B3 


item #6301 $ 19.95 nrc 


to auto pilots and navigation systems. Can be used for school research PLATE 
projects, art deco items, paper weights, etc. Original cost in the 
$1,000s — get Sun while they last! (Case not shown, but included. ) 


Rate — 
Honeywell 
GG13A21 


For use on 

115V, 

400Hz., 

35W. bd 
Range: + 1-20°/sec. Potentiometer 
pickoff: 65K Ohm w/cutout switch. 


Contains: glass tube mercury switches, 


precious metals, etc. 
Item #6925 $1 4. 


55 RPM SATELLITE 
POSITIONING 


| MOTOR 


| Reversible capacitor induction 


| Insides of the Commodore VIC 20. 


For parts only — guaranteed not 
to work! 


item 412144. $14.95 


Fig. 2 
ees 114” 
a” is 


& PartNo. Fig 


$9.95 ea. 
2/$14.95 
$19.95 ea. 
2/$37.50 
$34.50 ea. 
2/$59.50 


motor. 115V/60 Hz., 30 in./lb. 


| torque. 14W. Front flange mount | etc. Shaft: 5; 


OA Dim.: 34 "D x 5"L. 
shaft: *4"D x 17L. 


| Mfr — Matsushita or equiv. 


Item #5149 $9.95 nrc 


Designed 

for use on ; 
115V/286V, " 
400Hz. Wiroll and pitch 
synchro pick-offs. Contains 
caging solenoids, precious 
metal, etc. Item #6942 


95 $19.95 Are 


MOTOR w/Speed Control 


115VAC/60 Hz. CW rotation, 
tool & appliance duty. Ideal for 
use in high-speed drills. With 
speed control, can be used at 
Variable cue for mixing paints, 
" dia. x 14"L 
Dim.:2 5 " dis. x 34 "Lb 

Mfr — Northland #72110 


Item #7430 $12.95 nre 
(Speed control included.) 


Durable, smooth rolling, with sturdy 
metal mounts. Can be used for shop 
equipment, engine stands, etc. 

Plate Dimen: 242" x 3" 

Dim: 2?4" dia. x 134” W x 35," OAHt. 
Mfr — Bassick Item 27972 | 


set of 4 $9. 95 (used) 


[1/4 HP, 14,000 RPM | VARIABLE SPEED 
IDC MOTOR 


80-200 RPM 


Operates on 12-24 VDC. Per- 
manent magnet, reversible motor. 
250 ma. Torque: 30 oz./in. max. 
(Includes radio noise filter.) 
Shaft: '4"dia., Spline x *s"L 

Dim.: 1'5"dia. x 134"H x 5X"L 
Mfr — Pioneer Elect. 448P20PA 


tem #1043 $14.95 nre | 


WE CARRY A FULL LINE OF COMPUTER & GAME EQUIPMENT 
and ACCESSORIES; ELECTRONIC COMPONENTS; MODULES! 


AIR 


COMPRESSOR 


Produces up to 33 PSI. For air 
brush, paint spraying, tire & mat- 
tress inflation. 115VAC, 50/60 
Hz. Capacitor-run motor. 
Dimen.: 45” dia. x 8a” 
Mfr — Thomas Industries 


item #64 $29.95 nrc 


long 


YES! Please send me the following items: 


Shipping & handling, we ship UPS unless 


iG 


otherwise specified. Add $3 plus 10% total. 


Fal Pia Cánaditen; $3 plus P.O. cost. Charge only. 


i4 


Sales Tax (N.J. residents only, 


please add 696 of total) 
ORDER TOTAL 


COMPUTER GRADE 
POWER SUPPE 


: om iris 2: coin ant 5 : UE i ie i n 


Other uses-runs CB & car radios. 
Comes ready to plug in! 
DC Output: -5V (9.5 amp. 
+5V @ 3 amp. 
-12V @ 6 amp. 
Input 115V/80Hz. Dim.: 914 “W 
x 3% "H. (Rubber ft. incl.) 


Item #9501 


O Visa 
Card No. | 
Exp. Date 


Signature — 
Telephone: Area Code | 
Name 

Address 

City 

State 


$24.95 New 
AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 


O My check or money order is enclosed. 
L] Charge my credit card. 
(] Master Card O Amex 


SWITCHING 


| POWER SUPPLY 


-5V @.5A 
-24V @1.0A 
+5V @8.6A 
Input: 115/230 VAC, 50/60 Hz. 
Dim.: 73," W x 134" H x 6'5"D 
Mfr — Xerox 105580441 
Item #15756 $19.95 new 
MINIMUM 
ORDER 
$15. 


PS-288 


DC Output: 


Number 


Zip 


All inquiries and free catalog requests call 201-939-2710. 


For all phone c orders, cal/ TOLL-FREE 800- 524- 0809. /n New Jersey, 201- 939- -2710. 


Own this classic 


"Roll Top" OAK DESK 


from our pre-cut partially assembled Kit. 


"CABLE TV 
EQUIPMENT 


* dx STARRING + © d dc + 
JERROLD, HAMLIN, OAK 


AND OTHER FAMOUS MANUFACTURERS 


* FINEST WARRANTY PROGRAM AVAILABLE 
* LOWEST RETAIL WHOLESALE PRICES IN L.S 
* ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS 


FOR FREE CATALOG ONLY 1-800-345-8927 
FOR ALL INFORMATION 1-818-716-5914 | 


Here's the turn-of-the- 
century "Roll-Top'' you've 
always wanted. A full 
size oak desk (oak and oak- 
veneers) now yours at 
mdi LINES em | ss extraordinary savings... 
ee ue), because you put it together 
i -— E 7 yourself from pre-cut Kit 
parts. No special tools 
ee mmc tt o a j needed. When finished, 
re 4 M E y cs you'll possess a magnificent 
ric i2 crm showpiece for your home 
ii or office — worth at least 
; twice what you paid for the 
Kit! Send for details 
without obligation. 


PACIFIC CABLE CO. INC. 


7325", RESEDA BLVD.. DEPT 1416 
RESEDA, CA 913135 


Defy Gravity With Just - 
Your Body Heat 
With this uniquely designed two-chamber 
glass orb, fluid will travel uphill from the lower 
chamber to the upper chamber, using just the 


heat of your hands. Simply invert like an hour- 
glass to repeat the process. 


Thermo-Orb I is great for: © Executives 
e Lectures and demonstrations 


R1 a Gifts for those scientifically-minded friends of yours 
e Anyone interested in exploring the principles of 
au sted in exploring the principles 


CRArFTSmArns 
CORNER “= 


Get this fascinating and unique device at the 
factory price of only 814.95 plus $1.50 each for 
postage and handling. Send your check or 
money order to: Wells Scientific, 321 E. Buck- 
ae Rd. Suite 140, Garland. TX 75040. 

low 6-8 weeks for delivery. 30-day money- 
back guarantee. 


1988 GOVERNMENT 
SURPLUS DIRECTORY 


and a coupon for 
FREE BINOCULARS 


=) . 


FREE mu covon caruoc 
gives you all the facts 


Please send my free Craftsman's Corner color catalog featuring the Classic Roll Top Desk | | 
and many other quality hardwood kits. | understand I am under no obligation. 


Print Name : 
es 
 ——————  —Á— 


Se 8 


Craftsman's Corner Dept. 7MB * 4012 N.E. 14th Street e Box 9PC® Des Moines. LA 50302 


] ^ XJ 
| - f$) Moneyback Guarantee 
'One person | JEEPS, CARS ie tow as 590. BONS. HELICOPTERS, | 


i TYPEWRITERS, TRUCKS. You can still buy 5,000,000 items i 
e trom the US Government This manual shows you how to find 
| he i these bargains in your area at TREMENDOUS SAVINGS Some j 
| ' ] i actual prices... CARS $30. PICKUPS $40, SHIRTS 22€ i 
3 7E Buy for as little as 1€ on the dollar 
THIS NEW 1988 up-to-date directory includes a Bidders | 


: » | T | [List Application and listing of Defense Sales Offices Our | 
V | Le q BIGGEST MOST COMPREHENSIVE DIRECTORY Only $5.00 


+ FREE BINOCULARS Coupon SURPLUS, DEPT. B280 
| BOX 90048, WASHINGTON. D.C. 20066 


SINGERS! 
+ REMOVE VOCALS 
.FROM RECORDS AND CDs! 


Nobody knows what you want And if you don't see exactly the one 
better than you do. And the design you want, we have plenty of ideas to 
flexibility of a Lindal lets you createit help you create one more. Yours. 


with the walls, windows, and rooms For more information, send $10. S... | | €—€ 
exactly where you want them. You ll get our new Planbook filled SM TH TE D s pari el 
: : nimi Suppiy 0 CRgqrounds rom Standarn 
To get you started, we provide with floor plans and color photos. diero recordai Record ‘with your volca or peior le 
you with more than 90 different Write or call toll free and use Master- with the backgrounds. Used in Professional Performance | 
plans in our new 200-page Planbook. Card or VISA. yet connects easily to a home component stereo. This | 
| unique product is manufactured and sold Exclusively by | 
1-800-426-0536 LT Sound - Not sold through dealers. Call or write for a 


Free Brochure and Demo Record. 


: : LT Sound, Dept.PS-3,7980 LT Parkwa 
A Lindal Cedar Homes Lithonia, GA 30058 (404 482-4124 


PO. Box 24426, Dept. C28, Seattle, WA 981241206) 725-0900 * 10880 Dyke Road, Dept. C28, Surrey, B.C. V3V-7P4. Manufactured and Sold Exclusively by LT Sound 
UE E | 24 HOUR PHONE DEMO LINE: (404]482-2485 
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| 


j HISTORIC 
NON-FIRING MODEL GUNS. 

l Safe! Full size. Zinc alloy. Realistic. 
Over 30 j 


m 


- CATALOG 


* Profitable Home Business 
è Plans, Kits & Supplies 


e Easy to Make 


FREE 
BROCHURE 


J&L CASUAL FURNITURE 
Box 208—S, Tewksbury, MA 01876 


COLLECTOR'S ARMOURY Credi 45 AUTO 


Rx Eyeglasses By Mail 
anufacturer Direct 
$$ SAVE $$ 


i: y Ful lire Of fra nes. lense 
C ; oport & d 
Try for 30 days 100% Guaranteed. 
300 ( DOO sold Send for FREE catalo 


855 FAST de ly im 


| Prism Optical, Inc., Dept. PS28 


10992 NW 7th Ave. 
N. Miami. FL 33168 


1800 


THINGS YOU 
NEVER KNEW 
EXISTED! 


Called “most unusual catalog in the world." Pages of noveltias, 


In just a short time, you can be ready to join 
one of the fastest growing industries in America 
... an industry where qualified men are making 
from $25.00 to $30.00 per hour... and that's just 
for labor. Parts, engines and accessories add even 
more to the profits. Because the mai en- 
gine industry has grown so 
quickly, an acute shortage of 
qualified Small Engine Pro- 
fessionals exists throughout 
the country. When you see 
how many small engines are 


in SMALL ENGINE 


service and repair 


BEAT ATION! Work part time, full time right at home- we help you every step of the way. 


Ay 


No experience necessary. 

You don't need to be a ‘born mechanic’ or have 
prior experience. If you can read, you can master 
this profitable trade right at home, in your spare- 
time, without missing a single paycheck. Lessons 
are NY illustrated —so clear you can't go wrong. 
| We guide you every step 
of the way, including tested 
and proven instructions on 
how to get business, what 
to charge, how to get free 
advertising, where to get 


, | "Sr oie se inprover proces! joe. mary moe | in use today, it's easy to supplies wholesale . . . all 
i since 1914. Write for your FREE catalog TODAY rom M understand why qualified =? the "tricks of the trade’... 
| gp prisgitt a —— men command such high all the inside facts you 

| eee m a m NN NU M GR M GE r^y. prices — as much as $49.95 H need to assure success right 

| for a simple tune-up that : "misi from the start. 

¢ pec i takes less than au hour. Learn At Home In Your Spare Time. 

Popular Science Indexes i 
| Box 2027, Latham, N Y. 12111 l| 65-million small engines INCREASED INCOME 
Enclosed is a Ital of $ [check of money onder) Please send | a re in service today! A NL | 
| C186 [185 C184 [183 C162 C181 (80 [179 | That's right — there are over sixty-five million "I've had about 8 b 
| L178 L177 0'76 0'75 D)74 O73 L172 I| 2-cycle and 4-cycle small engines in service years experience re- -—— C0 A | | 
| ($175 each) CAII 15 indexes (1972-1986) tor $15 CiFive indexes $5. | across the U.S.A. That's the official count from pairing small en- 
| | the Engine Service Assn., and new engines are | gines... but repairs 
Name being built at a rate of one-million per month! | were only minor... 
| Address | With fully accredited and approved Foley-Bel- | until I started the 
saw training, you can soon have the skill and Foley-Belsaw Course." 
City knowledge to make top money servicing these ae 
| engines. Homeowners and businessmen will Walter H. Strick 
 ——MMÁ——Á PHÓ RENEE 3 Sane Campbell, California 
+ (Prices above include postage and handing Allow about 4 weeks for delivery | seek you out and pay you well to service and re- | mp * ' d T 


pair their lawnmowers, tillers, edgers, power 
rakes, garden tractors, chain saws, mini-bikes, 
go-carts, snowmobiles... the list is almost 
endless. 


You get all this Professional equipment with 
your course, PLUS 4 H.P. Engine... . ALL 
YOURS TO KEEP.... All at NO EXTRA COST. 


With our famous ‘learn-by-doing’ training 
method, you get actual ‘hands-on’ experience 
with specialized tools and equipment you'll re- 
ceive with your training, plus a brand-new 4HP 
engine — all yours to keep. 


Send Today for FREE facts! 

You risk nothing by accepting this offer to find 
out how Foley-Belsaw training can give you the 
skills you need to increase your income in a 
high-profit, recession-proof business of your 
own. 

Just fill in and mail coupon below (or send post- 
card) to receive full information and details by 
return mail. DO IT TODAY! 


YOU SAW IT IN 
E POPULAR SCIENCE 
! —BUT WHEN? 


Nothing is more frustrating than 
k trying to find that article on stealth 
aircraft or the new HQ VCRs, or lo- 
] cating any other informative article 
or item that appeared in POPULAR 
| Science in 1986. That's why you'll 
want a handy 1986 PoPuLaR SCIENCE 
Index. And to help you make use of 
your older magazines, or to find a 
M PS reference quickly at the library, 
complete your set of indexes, still 
available from 1972 to date. Fill out 
the order form above or a larger sheet 
and send with check or money order. 


6301 Equitable Rd., Dept. 51367 
Kansas City, Mo. 64120 


" FOLEY-BELSAW INSTITUTE 
6301 Equitable Rd., Dept.51367 


Cry 
| Kansas City, Mo. 64120 h BELSAW / 
C] YES, please send me the FREE booklet that 
l gives full details about starting my own business in 


n 


Small Engine Repair. | understand there is no obligation 
and that no salesman will call. 


TUNES 


NAME |. | | — 


Tells how you quickly 


train to be your own Meus 
Paonia a art stime J ADDRESS |. | 


HT CITY — 


OE ee NEN 
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XE Trial offer a 


Got a Minit? 


Make 
a Button? 


with 


Badge A Minit 
$2695 all 
In just a "minit" you can enter '— — 


the fast and easy, fun and 
profitable world of button- 
making with Badge-A-Minit. 

These 2%" plastic coated 
buttons are fun to make, 
fun to wear and easy to 
| sell at flea markets, 
fairs, conventions or 
sporting events. Supply buttons for community events, 
businesses or churches. 

For $26.95 you get a hand held press, a set of 5 
assembly rings and enough designs and metal parts 
to make 10 buttons. To order additional button parts 
see the catalog included with every order. 

Order today or send for a FREE catalog. Call 
1-800-223-4103 (In IL 815-224-2090) 


— — — — — l -—  -— -— € —  — 0 — 0 — — ——— — 


Badge A Minit, Dept. PS288 348 North 30th Rd., 
Box 800, LaSalle, IL 61301, Phone 1-800-223-4103 (In 
IL 815-224-2090) 

_| Send me the Badge-A-Minil Starter Kit for se $26.95 plus 


_ $1.75 shipping (IL residents add $1.68 tax 
LOI VISA 


MasterCard 


Card No = 


Exp. Date 


L | am not ordering now, bul please send me a FREE catalog 


Generators, Troy-Bilt tillers, 
| Snowmobile parts, and more 
FREE CATALOG 4 
DISCOUNT PRICES 4 
SMALL ENGIN 
p Lyndale 50, Dept Le: 
T H agp AGI? a? 
HiS- q4 | 


The World's Largest Mfgr. of 
Quality Portable Bandsaw Mills 
Now with Hydraulic Log Handling 
« One Man Remotely Loads, Turns, Clamps 


. Capacities up to 32" Dia. 
X 33' Long 


* Safe—Precise—Efficient 
* More Lumber per Log 


H 


ERE. 


BUY DIRECT —3 FACTORY SALES LOCATIONS ro — 
44-Page Catalog, Send $1.00 to: Wood-Mirzer*. Dept E 
8180 W 10th Street, Indianapolis, IN 46214 or Call (317) A snb 


EE-EEEEEE, SIZES 5-13 
Extra width for men who need it. 


Excellent variety, Styling 
and quality. Send for 


FIVE MODELS 
APARE 


FREE CATALOG. 
THE WIDEST 
SELECTION OF THE 
WIDEST SHOES 
ANYWHERE! 


HITCHCOCK SHOES, INC. 
Dept. #46C . Hingham. MA 02043 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 
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tures, 


EASY-TO-ASSEMBLE-KITS 
In Stock for Immed. Shipping or Pick-up. 
ONLY 3425 Sat P dom - 

(hts. 8* T" to 8' 9") 


Comparable savings on diams. from 4' to 7". 
Kits available to fit any floor-to-floor hts. 


Now! 

Showroom & 
Warehouse | 
locations in: | 


(714) 598-5766 
Sarasota, FL 
(813) 923-1479 
Houston, TX 
(713) 789-0648 
Chicago, IL 
(312) 952-9010 


c The Iron Shop 1977, '82 


People who've looked everywhere tell us there 
isn't another spiral stair around that touches 
our combination of price and quality of mate- 


| rials and m We believe it! 


CALL OR WRITE FOR FREE BROCHURE: 


ye 178 400 Reed Road 
Our Tel: (215) 544-7100. | 
| 


s Nome — — —( — l 
| l 
| Street | 

| 


£p. ——— 


| Cty, Stote 


THE IRON SHOP 


MANUFACTURERS 


The Quality Alternative to 
— e Inflatable 


(^ü7ibs — i 
eile «48 

a Holds 5 adults 
* Takes up io 15 np motor 
Why pay $1000 or even more for an inflatable boat? 
Our popular Sea Eagle GT-15, shown above, holds 

5 adults, goes over 20 mph and costs only $750. And 
now it features molded-plastic floorboards and tran- 
som for longer life, greater stability, easier assembly 
and no maintenance! 

FREE color catalog! Write: Sea Eagle, Dept. 468, 

104 Arlington Ave., St. James, NY 11780 or phone toll- 
free any time: 1-800-367-3600, extension 468. 


cen rnm ea 


? Speed Microcassette 
Recorder 


ITEM 1-1206 


$39.99 


Includes Shpa. 


* Reconditioned GE. cioa convenient, fits in the 
m of your hand. Perfect for personal dictation, 


m track of important things to do, taping lec- 


x 1" x 3’. 


CALL 800-228-3407 


Burden’s Surplus Center 
1015 West *O" + P.O, Box 82209-PS « Lincoln, NE 68501-2209 


Ask For Free Cataloa! 


Fs Fast forward/rewind, built-in 
microphone power converter, 
Uses microcassettes and 2 AA batteries (not includ. 
ed). 1 Year Warranty. Size 25/,” 


e jack. 


Portrait 
of the Great 
American 
Investor 


know it to 
look at him. But he has an 
investment plan that's 
working, even though he's 
not. | 

From Elm Street to Wall 


You wouldn't 


street, people all over 
America are discovering 
that U.S. Savings Bonds 
have changed. 

When held for five years or 
more, Bonds pay competi- 
tive rates, like money 
market accounts. They're 
also free from state and 
local income tax. Find out 
more, call anytime 
1-800-US-BONDS. 


Bonds held less than five years earn a lower rate. 


A public service of this publication. 


T——————— 
.U.S. SAVINGS BONDS: 
THE GREAT AMERICAN INVESTMENT | 


| *20 ir DIAMETER, 12 18 HIGH ¥ 
BUILD THIS 20 fft DOME | 
FOR LESS THAN 5400. 


Use for garage or storage 


Be Your Own Boss and Make 


$18.00 
to 


$30.00 
AN HOUR! 


Your FREE Lifetime Security Fact Kit tells you how to 
make $18.00 to $30.00 an hour in your own Foley- 
Belsaw Full-Service Saw and Tool Sharpening Busi- 
ness. Your FREE Fact Kit explains how you can: 


— be your own BOSS! 

— work full time or part time, right at home. 

— do work you enjoy and take pride in. 

— operate a CASH business where 90¢ of every 
dollar you take in is clear CASH profit. 


And it is so easy to learn. Foley-Belsaw gives 


plans available 
"A for 14 up to 50 ft Domes 
| For How to book send $5 to: 
KEY DOME, DEPT. P578 
PO. Box 430253 
Wk South Miami, FL 33143 


... send NOW for your FREE 
Lifetime Security Fact Kit! 
FREE vd 
LIFETIME SECURITY 


SECURITY 
FACT KIT 


/ FOLEY NY 
BELSAUW / 


8 Foley-Belsaw Co. 
i à Equitable ir^ M 20633 


" 
P 
I 
you 4 the facts and Lesa en No anenee or | Kansas City, Mo. 64 

special training is necessary. roley-belsaw tells yous 3 
"p | [ | YES, | want to know more! à; I 
Woodsv Owl for everything you need to know to be successful. ! | 4 
4 Diaan Water And there's plenty of business available in your area. p a ii Sy eae eee EON : 
| | You will be able to sharpen all types of saws, garden — 1 | i 
: Gi h t and aop os sar home, farm and inousiy, . : g : 

| : ou will be able to set your own hours and not have Name 

we à OO cl to worry about layoffs and strikes. And there are no | i 
Y | franchise fees. Any age person can succeed. | Address d 
Don't pollute. NS hes. A ag 
But you ve got to get the FACTS before you can — t a — 
ae — get started. So write NOW for your FREE Lifetime — ! "" ui j , 
i Forest Service, U.S.D.A. vnd s Kit. It's yours to keep with NO | E TE Phone J 1 


BE A PROFESSIONAL 


LOCKSMITH 


COCAINE. 


s 
Earn money in your 
" spare time or even 
run your own 
si | locksmith shop! 
| Train at home with the origi- 
+ nal Locksmithing Institute. In 
as little as 6 months' you can 
M take care of the demand in 
your community for profes- 
sional locksmiths. 
E | Earn while cone too! 
In a few weeks, you'll have 
: the know-how to make mon- 
-h | ey changing locks, making keys, simple installations. 
Learn by doing 
^ Locksmithing Institute's tested and proven method 


b ad 


E 


"- 


= 


1-800-862-HELE 


A Public Service of the National Institute on Drug Abuse 
Department of Health and Human Services 


-— 


makes it easy for you to learn. Each lesson is fully 
illustrated and you work with professional tools and 
materials sent to you with the course ... even an elec- 
tric key machine... equipment that you will be using 
in your own locksmith shop. 

Cash in on the growing need for locksmiths 
You'll find locksmithing work all around you. And, 
with your Diploma as a skilled Master Locksmith, 
you'll start cashing in on your money making skills. 
Get the exciting profit facts by mail...no sales- 
man will ever call. Mail the coupon today. 

IF COUPON IS MISSING, WRITE: 


LOCKSMITHING INSTITUTE 
1500 Cardinal Drive, Little Falls, N.J. 07424 


—-— — æ — — —, — rarama = = — ses — 


E ONLY 
1500 Cardinal Drive, Little Falls, NJ 07424 Dept 111-028 
PLEASE RUSH FREE CAREER BROCHURE 
L] LOCKSMITHING 
OTHER CAREER COURSES AVAILABLE 


|] Upholstery L3 Insurance Adjusting | Conservation 


| <2 Legal Investigation (interior Design. CI Drafting 
| Color TV Electronics: Fundamental O Automotive 
Electronics Mechanics 
| Small Engine Li Burglar and Fire O Bookkeeping & 
Mechanics Alarm Systems General Accounting 
| LJ Airconditioning / Refrigeration / Heating 
NAME 
| ADORESS 
eT P 
L HONEI ) 


"PLEASE Ch CHECK 


Need to load a riding mower, tiller, snow blower 
motorcycle or ATV? The Ramparts Kit is the answer! 
You make sturdy loading ramps that fit snuggly 
against tailgates, loading surfaces or steps. They can 
be easily be assembled from two common 2 x 8s and 
a Ramparts Kit. Hardware is supplied. $ 3995 95 
Add $3.00 per order 
for shipping and handling. Euge 
No. of kits desired: o Garam Oe 
[] Check or Money Order [Payable to Ramparts, Inc.) 


RAMPARTS /NC. 
53 Belcher Road Blairstown, NJ 07825 1-800-342-RAMP 
in N.J. (201]362-9137 | 


Mastercard or Visa Number EXP Date 
Signature 


Name 


Address 


City 


GO, .GD GO, GN 


Classified Opportunity Mart 


Reach 4.5 million readers every month with an ad in Popular Science's 
Classified Opportunity Mart. April Issue Deadline (on sale March 15) is 
January 29. Rates: $8.90 per word. Min. ad 10 words. Darker 


type (Bold) words $1.00 per word extra. Display Classified: $495 per 
inch. Payment with order, or charge your Visa, MC, Amer. Exp., or 


Ernestine Grant, Class Adv. Dir. 


CLASSIC CARS 
BATTERY MASTER SWITCH 


Patent Pending 


Can fit post, 
lug or side ter- 
minal batteries 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches 
to battery in minutes. Heavy duty. 
Suitable for 12 or 24 volt batteries. 
Eliminates battery drain, prevents 
electrical fires, provides emergency 
cut-off. 

Remove knob to stop theft and un- 
authorized operation. 


$12.95 each postpaid 
Add $1 for side post adapter 
| BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 


: R 


IT COI pO wG E ug 
CAR DEALER TELLS ALL 7 
Learn tricks of turning 
Cars Into Cash 
Send $9.95 M.O. to: 


FREELAND AUTO IND. 
X /3806 
Puyallup, WA 98373 


d) i Wu T 5 br te iG y if 


—Ü 

fil rid ith 

ads for nde 
ices, 5 


servi 
literature ore 


Bax 100, Dept. 8217, Bennington, Vermont. 05201 
AUTOMOBILES 


SEND TO: 


SF SPORTRAN CO. 
i P.O. Box 70775, 
Endicott. NY 13760 


Salistaction Guaranteed or Your Money Back - 


VAPOR Carburetor Triples MPG. Free 


Information. H&A, R2PS, Bowling Green, 
MO 63334, 
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IS [t True You Can Buy Jeeps for $44 
through the U.S. government? Get the facts 
today! Call 1-312-742-1142 Ext. 4606. 


DISCOVER! "THE FABULOUS WORLD 
OF SUPPRESSED TECHNOLOGY"! Cat- 
alog $1.00. Sunrise, Box-11233PS, Ocala, 
Florida 32673. 


PATENTED FISH CARBURETOR 
GUARANTEED 20-35% BETTER MILE- 
AGE. Free Information. Advanced Energy 
Systems, 9041 Executive Park Drive, Suite 
601P, Knoxville, TN 37990. 


ASTRONAUTICS 


30 LEVITATION METHODS! AMAZING 
DATABASE CATALOG. $2: Rexco, 
1258, Berkeley, CA 94701. 


A BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 
* FIFTY CENTS EACH! 


* BUILD A DOZEN IN 
is AN EVENING! 


Write ler aur brachure ded well send yeu a 
UM SAMPLE of an eactric igniter thal YOU CAN 
MAKE TOURSELE frm materials Tos] find armend the house 


S? OD ia 
Dept PS 2 THE TELEFLITE CORPORATION. 
11620 Kitching 5t.. Sunmymead, Calit. 92388 


BUILD YOUR OWN FLYING UFO. Com- 
plete plans $5. Marvco, 7047 SE Wood- 
ward, Portland, OR 97206. 

OFFICIAL "NASA" 
$8.95. 
32183. 


ALL TERRAIN VEHICLES 


or "Top Gun" cap 
Shuttle- POB 5100, Titusville, FL 


| BUY ONE AND WELL MAKE 
YOU AN EXCLUSIVE DEALER* 


max ary 


Amphibious 
2and 4 ! 
passenger 

| models 


*il the territory still is open. 


Call Toll-Free 1-800-255-2511 
NY and Alaska 716-855.2226 Collect 
Canada Toll-Free 1-800-338-0012 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, NY 14206 


AVIATION 


. CREAMATION ASH AERIAL BURIAL. 
Get paid to learn flying. $20.00 for instruc- 
tions, plans, regulations, sample contracts. 


MWS, 7709 W 99th, Bloomington, Minne- 
sota 5: 54: 38. 


Box 


Diners Club Account (give # & exp.) Advertisers using box number 
in ad must furnish name & street address for our records. Send order 
& remittance payable to POPULAR SCIENCE, Classified Dept. 6C, 
380 Madison Avenue, New York, NY 10017. For advertising infor- 


mation call 800-445-2714. 


PULSE JETS, Pressure Jets, Rocket 
Engines, Turbines. Plans, Kits, Assem- 
bled. Catalog $4.00 Metal Products, 1715 
Leaf Ave., Murfreesboro, TN. 37130 


HELICOPTER 


SIMPLE, LOW - COST ASSEMBLY 
* Carries one person-plus 
è Tip-jet powered 
& Mo license needed 
PLANS — el illustrated: 
Only $13 


THE 


Helicopter Experimenter's 
a photos ma designs è dara PATERE 
: Only $10.95" 
* SPECIAL! 
Both Books: Only $19.95! 
FOREICH: add $4 [U.S. funds only]. 
P.O. Box 50-A 
Riderwood, MD 21139 


Credit cord order line: 
dial 1-301-583-8366 


AMAZING  1791b flying machine 
CLIMBS to 10,000 feet NO LICENSE 
required NO WINGS or Helicopter blades 
FOLDS to fit in trunk of car SAFEST, Easi- 
est, Cheapest way to fly for complete info + 
FREE Demo flight send $5.95 to: Freedom 
Fliers, PO. Box 135B, West-Pittston, PA 


18643. (Buy One Be A Dealer If Open.) 


PLANES & GLIDERS | 
e PLANS © KITS 
COMPLETED JETS 


BUILT BY HOME BUILDERS] 

FOR OVER 20 YEARS! 

“JET POWER" COLOR VIDEO (VHS) 29.95 

130-LB. THRUST JET BLUEPRINTS... 25.00 
20-LB. THRUST JET BLUEPRINTS.. 

Send for FREE BROCHURES! 
| $70.00 — Complete Information Package 
Plus 60-Page Technical Handbook 


EMG ENGINEERING 


P.O. BOX 1368-G 
HESPERIA. CA 92345 


BOOMERANGS ...HI-TECH RE- 
TURNS! ABS; POLYCARBONATE; PAX- 
OLIN; or Wood Constructed. World's Best! 
Boomerangs-Exciting, Collectible. Annual 
Catalog FREE! BoomerangMan, 1806-2 N. 
ord, Monroe, LA 71201-4222. 


MOTORCYLCES, BICYCLES 


RIDE A D UESIE! 3 Düésie, Models 


w Regular Duesie ipctuneq 
Tandem Duesie 
Hecumbant Dues 
SO—SAFE 


SO—CONVENIENT 
SO—EASY TO RIDE 


IT'S ALL UP FRONT 
WHERE YOU CAN SEE IT! 
For complete prices and information send $2.95 «m to: 
THE NEW ONES,P.O. Box 338, Milroy, IN 46156 


HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 


easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus. 
Flies over land/snow/water. Complete 
plans and booklet. $10.95. Aero-Projects, 
Box 5118P5, Clinton, NJ 08809. 


HOVERCRAFT Plans, Parts. Catalog 
$1.00. Universal, Box 281, Cordova, IL 
61242. 


E 


udi. 


Dorothy Ellis, Sr. Class. Adv. 


BAHTLETT FLYING SAUCER is 
ULTRA-LIGHT Hovercraft Featured In 
Documentary Film, "Force Beyond” Pow-- 4 
ered By Ordinary Lawn Mower Engine. 
Complete Plans and Supply Sources. 
$10.00 Send To: Herb Bartlett, PO. Box ^ 
156-8, Silverdale, WA 98383. 


HOVERCRAFT PLANS AND PUBLICA- * 
TIONS, catalog $1.00. Lansing AeroMar- 
ine, PO. Box 27655D, Lansing, MI 48909. 


DO Super mileage carburetors work? 
FIND OUT FHEE! TDC, 2069 Zumbehl, 
Suite 173-2C, St. Charles, MO 63303. 


AUTO SUPPLIES & EQUIPMENT 


ALTERNATOR Generator Rebuilding 
Book. Price: HV Technology, 7505 Barken- ,. 
tine St., Las Vegas, NV 89128. | 


NEW PRODUCT, QUICK LUBE, High 
Tech Lubrication, 1000 Uses, $12.95 post- °° 
age paid. Big Sky Enterprise, Box 524, 
Baker, Montana 59313. 


CAMSHAFT ASSEMBLY includes, Cam- 
shaft, Lifters, Timing Set, and Lube. 283- 
390 Chevy. Only $89.95. Others call/quote. 
Catalog $2.00. UPS-COD, Engine Service 
Group, Dept. PS, Box 13053, Lansing, MI * 
48901. (517) 372-5353. 


t 


DO Super mileage carburetors work?-e* 
FIND OUT FREE! TDC, 2069 Zumbehl, 
Suite 173- 2C, St. Charles, MO 63303. 


ENERGY SAVING 


LIGHT BULB SAVERS extends life of 
ordinary bulbs 100 times. Set of 6. Send 
$9.95 to: Old Dominion Exchange, Dept 
P3288, 13785 W. Alaska PL. Lakewood, CO 
80228. 


ALTERNATE ENERGY 


200 EXOTIC ENERGY INVENTIONS, -« 
RARE TECHNICAL DATA. ASTOUNDING 
4O-PAGE CATALOG, $2. REXSEARCH, 
BOX 1258, BERKELEY, CA 94704. 


FREE HYDROGEN FUEL and Ox 
Generator uses Water and Solar Calls. © 
Plans and Kit $12.00. Prairie Power, Box 
8291, Edmonton, Alberta, T6H OLO., 
Canada. 


PATENTED vertical axis WINDMI 
KIT, 35 watts at 20 knots, $225. Or, sen 
$1.00 and sase. PO. Box 843, Port Tow- 
nsend, WA 98368. 


~d 


GENERATE HYDROGEN FREE Heat 
house operate automobile. Send $12.00 for 
Patent documentation, plans. Advanced 
Energy Systems, 9041 Executive Park  ! 
Drive. Suite 601P Knoxville, TN 37990. — f? 


SURPLUS solar cells, panels, magnets. 
Catalog $1.00. Applied Photovoltaics, Box 47 
2773, Staunton, Virginia 24460 


INBOARD/OUTBOARD * 
MOTORS E 


Hundreds of designs — Sailboats — Pow- 

erboats — Sportsfishers — Rowboats — 
Duckboats — Bassboats — Canoes — 
Hydroplanes — Simple construction — 
Proven results — Tremendous savings! " 
Gigantic 160-page catalog $3.00 ($4. 00 
Airmail} — Includes Free “Boatbuilding « 
Supplies" catalog. GLEN-L. 9152 Rose- 
crans. Box 18048P. Bellflower, CA 90706. 


BOATS, 


EVINRUDE—OTHER BRANDS 1986 b 


BARGAINS...A]] Sizes...$2.00 Handling. 
Scott McCulloch parts..Electra Marine, $ 
610 Merrick Road, Lynbrook, New York 
11563. 

= ns 
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BOAT KITS - PLANS - PATTERNS - 250 
Designs - 8'/70'- Plywood - Doni ae - 

Steel - POWERBOATS - Cruisers - House- 
. boats - Hydroplanes - Runabouts - Duck- 
boats - Canoes - Kayaks - Dories - Prams - 
SAILBOATS - Daysailers - Trailersailers - 
Multihulls - SUPPLIES - Epoxies - Poly- 
esters - Cloth - Foam - CATALOG 33.00 
(Airmail $5.00) - (Book Amateur Boat- 
building $6.00) CLARKCRAFT 16-5 Aqua- 
lane, Tonawanda, NY 14150 


HOME CRAFT. SMAN 


WOODCRAFT PATTERNS, Windmills, 
Wells, Bird Houses, Whirligigs, Jigsawing. 
Catalog $1.00. 11840 North US. 27, De 
Witt, MI 48820. 


MAKE WOODEN TOYS, whirligigs, 
classic autos, swing sets, doll houses, 
crafts, furniture with our plans, parts, kits, 
supplies. Color catalog subscription $1. 
(614) 484-4363. Cherry Tree Toys, Bel- 
* mont, OH 43718-0369. 


PLANS, patterns and ideas for wood- 
d workers. Birdhouses, dollhouses, toys, 

weathervanes, furniture, entertainment 

centers, computer desks, complete kits and 
* more. Catalog $.50. Craftplan Co., Dept. 
1119, Rogers, MN 55374. 


EVERY WOODWORKERS DREAM. 
SOMETHING TO MAKE AND A PLACE 
TO SELL IT Make money part time, full 
time and especially good to make your own 
business let my 30 years experience make 
» you money. Booklet $12.00. Woodworkers 

ream, 1715 Ellen Court, Loveland, CO 

80537. 


SUMP  Pumps—Battery Operated— 
Catalog $1.00 Refundable. Residential 
Safety, 600 Cross, Lakewood, NJ 08701. 


OLDTIME PINBALL, 19305! Easy To 
Build Family Heirloom! Full Size Plans 
$9.95. Send TO: DON AURANDT, 1291 
Shields Rd., Youngstown, OH 44511. 


FOR THE HOME 


RADON detection kits, REVERSE 
` OSMOSIS water purification kits & other 
environmental products. Catalog $1.50. 
ECOLOGY PRODUCTS, P.O. Box 8080- 
SF, Phoenix, AZ 85066. 


BUSINESS SERVICE 


800 # Ad Response Answering Service 
Nationwide and Canada, 24 hours Leads/ 
Credit Card Orders 1-800-541-0900. 


DO IT YOURSELF 


VOICE Disguisers! FM Bugs! SWL 

» Active Antenna, Receivers! More! Send 

. stamped envelope: XANDI Electronic, Box 
25641, Tempe, AZ 85282. 


i^ aaa CATALOGS listed. 


Ei 
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Sources For 


Anything! $5.00 Catalogs. Box 92452X, 
4 Atlanta, ‘GA 30314. 
SOLAR, GREENHOUSE, AND 


ENERGY SAVING PRODUCTS CATA- 
re LOG! 80 pages. Order from one expert 
source. America’s largest energy saving 
A mail order house! $1.00 postpaid. Solar 
Components, Dept. PS, 88 Pine, Manches- 
ter, NH 03103. 


"FH 200 SUPPRESSSED INVENTIONS! 
FREE ENERGY, LEVITATION! RARE 
INFO, PLANS: AMAZING 40-PAGE CAT- 
ALOG! $2: INFOLIOS, BOX 1258, 
BERKELEY, CA 94701. 


fF — MINIATURE FM TRANSMITTER. Easy 
to assemble kit. 1 x 144". $19.95 plus $1.50 
w 5 h. Other transmitters, bugging equip- 
ment, surveillance books. Catalog $2.00 
(refundable). Epsilon Co., Box 291513, Los 
E Angeles, CA 90027. 


REPAIR YOUR OWN TV... Its Easy. 
? Write Research, Rt.3, Box 801BE. Colville. 
WA 99114. 


PROJECTION TV...Convert your TV 
to project 7 Foot picture ... Results compa- 
rable to $2,500 projectors Total cost less 

» than $30.00...Plans and 8" Lens 

'  $21.95...Illustrated information FREE. 
Macrocoma-ae, Washington Crossing, 

« Pennsylvania 18977. Creditcard orders 
24HRS. (215) 736-3979. 


b SURVEILLANCE — COUNTERSUR- 
VEILLANCE! Transmitters 500% Savings! 
Huge Catalog $5.00. (REFUNDABLE). 
Protector, PO. Box 520294, S.L.C. UT 
84152. 

LARGEST SELECTION of how to books. 
FREE CATALOG! Hillversum’s, 12311 


N.E. Glisan, Dept. 207P55, Portland, Ore- 
gon, 97230. 


pt 
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BATTERY CLOCK MOVEMENTS. 
Below Wholesale. kou $L .00 (refund- 
able). Yankee Ingenuity, Box 1135, Altus, 
OK 73522. 


SUPERCONDUCTORS revolutionary. 
Fabricate in Garage. Complete Formula, 
suppliers. $7.50 Sase. 723 Jordan, Jack- 
sonville, IL 62650. 


REMOTE CONTROL, ALTERNATE 
TESTER; 10 Easy Electronic projects YOU 
can build. $3.00; APPLE CORE, Box 5004, 
Goose Creek, SC 29445. 


FLOOR Covering 75 yrs experience 
install yourself or not, you'll save hundreds 
guaranteed. $3.00. Boyle Brothers, Box 
16900-90, Mesa, AZ 85201. 


TELEPHONE TOLL RESTRICTOR - 
Selectively restrict outgoing calls - $82.45. 
Free brochure. ARUS Electronics, P.O. Box 
662, Chappaqua, NY 10514. 


TELEPHONE TAP listen to room or tele- 
phone conversation RANGE UNLIMITED 
$88.00 guarantee. COD (918) 683-9589. 
$3.00 catalog. LISTEN, 603 Elgin, Musko- 
gee, OK 74401. 


HOW To Prepare Your Will At Home In 
Less Than One Hour. Easy. Legal. Free 
Details. Bodenka-4, Box 930, Winder, GA 
30680. 


FIX Your BROKEN and 


LooseFitting Dentures 
'I Your dentures may become broken 
#— orloose when you need them most. 
Fix them yourself with professional material in 
Dent-Fix Kit. Comes with easy-to-follow in- 
structions. Send $7.98 (check or money order) 
and we send Postpaid by First Class Mail. 
Satisfaction Guaranteed or Money Back 
Dent-Fix Dental Products, Dept. 288 
Box 410674, Kansas City, Missouri 64141 


PLANS nui we AI Parts Available In St 
* LC7 —Burning Cutting CO, Laser .. E: 
* RUB4— Portable Laser Ray Pistol ... 

» TCC1— rer peice Tesla Coil Plans to 1 5 MEV. 

* 10G1—lon Ray Gun 

« GRA1—Gravity Generator... 

# EML1—Electro Magnet Coil Gun/Launcher ... 


Ma 
588888 


K 
« MFTIK—FM Voice Transmitter 3 mi Range ........ 
* VWPMSK— Telephone Transmitter 3 mi Range... 
+ BTC3K—250,00 Volt 10-14" Spark Tesla Coil ..... 1 
+ L HC2K —Simulated Multicolor Laser 
* BLS1K—100,000 Watt Blaster Defense Device... 
a |TM1K-— 100,000 Volt 20° Affective 
Range Intimedator 
« PSPAK—Time Variant Shock Wave Pistol 
» PTGIK— cori n Tornado Generator d 50 
* MVPIK See In Dark Kit ... — . 198 50 


ASSEMBLED 
a PG70H— Multicolored Variable Mode 
Plasma Globe "7". DNE 
* BTC10—50, 000 Valt— World's Smallest 
44 


e LGUAO— 1MW HeNe Visible Red Laser Gun... 
+ TAT20 Auto Telephone Recording Device... 
+ GPV10—See In Total Darkness IR Viewer .. 
# LIST1ü—Snooper Phone Infinity Transmitter ... 
* |PG70—Invisible Pain Field Generator— 

| Multi Mode... 


* Catalog Cantaining descriptions of above plus 
hundreds more available for $1.00 or included free 
with all above orders. 


Please include $3.00 PH on all kits and products plans 
are postage paid. Send check, MO, VISA, MC in US 


funds. 
INFORMATION UNLIMITED 
P.0. BOX 716 DEPT. P8, AMHERST, NH 03031 


D SSSSs 
22 BBB 


TELEPHONE LISTENING DEVICE 


Record telephone conversations in your office or 
home Connects between any cassette or tape 
recorder and your telephone line Starts pest 


sages ol conversation Stops recorder when 


5idt "Ph u. Cin. 
5 phone is hung up 


EACH Oty Duc Aym 
Super Powerful FM TRANSMITTER 


Many times more powerful than other transmitters 
| Transmis up to 'à mile to any FM rado Easy to 

ASSemide Kit - up to OV batery (nol mci} 

For catalog 0f Transmtlers. Voce Scrambiers and 

other specify tems. enclose $2 DO to USI Corp 
Call 305-725-1000 or send $19.95 + $1.00 
shipping per item to: USI Corp., PO Box 

PS-2052, Melbourne, FL 32902 COD% OK. 


PROJECTION TV ... Convert your TV to 


poet 7 Foot picture ... Results compara- 
le to $2,500 projectors Total cost less than 
$0.00 ... Plans and 8" Lens $21.95 ... Illus- 
trated information FREE. Macrocoma-ae, 
Washington Crossing, Pennsylvania 
18977. Creditcard orders 24HRS. (215) 
736-3979. 


MS 
i» 


PICKS UP A WHISPER 50 FEET AWAY 
The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
a simple wireless microphone. Simply snap the 
unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile 


away! Use with any FM radio. Tunes to any 

frequency from 70mhz— 130mhz. Easy to ās- 

semble kit includes all parts and instructions. 

Only $29.99 tax incl. 

Call or send MO, VISA, MC for immediate de- 

livery. Include $1.50 S&H. FREE SHIPPING 
| on orders of 2 or more. All orders shipped by 

U.S, Mail. COD add $4.00. Personal checks 

allow 21 days. 

DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 
914-232-3878 


- PLAY A TUNE WITHIN 3 DAYS, 
COMPOSE A SONG IN 7 DAYS 
EVEN IF YOU KNOW NOTHING ABOUT MUSIC. 
NEW FINGER DIAGRAMS MAKE IT EASY 
FOR BEGINNERS, KIT INCLUDES LESSON 
GUIDES, PROFESSIONAL CHORD-SELECTION 
DIAL AND & BOOK OF INSTRUCTIONS. 


PosTPAID $2195 (u.s). 
WRITE FOR DETAILS. 


PETER HORSLEY PUBLICATIONS 
1S Riverbirch Cr SE Calgary AB Can T2COB8 


SUNROOM/GREENHOUSE 
PATIO ENCLOSURE KITS 


Enhance the beauty of your home! 

| Add the latest in luxury. Modular room 
additions for up to 50% less than cen- 
ventional additions. 
For color brochure & prices send 
$1.00 to: 


SUNLITE INDUSTRIES, INC. 

2254 Wyoming N.E. (505)292-1270 

Albuquerque, N.M. Dealer Inquiries 
B7110 Invited 


PLANS & BLUEPRINTS 


‘youu’ SUN TANNING MACHINE 


Geta salon-type TAN for pennies ac de ay at HOME 
Plans to assemble six lamp unit 
* Information * Parts list + Suppliers 
+ Step by step instructions 
a Vertical/horrzontal unit 


Nu-ldeas Inc 
Dept P-102 
P.O. Box 71708 
Madison Heights. MI 48071-0708 


Send $12.95 
Check ar M.O 
| (LS. funds only} 


172 TRAILER PLANS. Motorcycle, Util- | 
ity, Car Construction, Singles, Tandems - | 


Strong, Streamlined, easily built. Catalog 
$4.00 (Refundable). Tag-Along, 
15107P Salem, OR 97309. 


| DOG WALL $ 


Box | 


TESLAS hamber of living liphtaing. 
Plans for small working model. $10.00. 
Ellinger, PO. Box 482, fanton. OH 45638. 


PORTABLE, plywood, CAN CRUSHER 
PLANS $1.00 + Sase. Fundraiser dis- 
counts to organizations .15¢ ea., 500 or 
more. Box 444, Hastings, MN 55033. 


TENNISBALL Mortar Over 40 pages of 
designs and illustrations! Rush $12 to: 
Renaissance Associates, Dept. AA, Box 
150508, Arlington, TX 76015. 


PATCHES DECALS & BADGES 

GUARANTEED Lowest Emblem Prices! 
Pins. Decals. Free Catalog/Quotes. Stadri, 
61R Jane, NY 10014. (212) 929-2293. 


DOGS 


E 

i RECTS .... suse TEACHES ........... 
EOS Digging + Come-at all times! 
* Jumping — * Gun Shy «St «Go 
* Chewi + Breaking Point © Heel * Self Control 
« Barking * Over Ranging * Stay © Guard 
* Bitin * Busting Birds + Drop © Fetch 

For: Fai Dogs * Hunting Dogs * Stock Dogs * Show Dogs 

ON 


Barbara Walters, Carson, Dick Cavett, Art 
Lindetter. Merv Griffin ARTICLES: SPORTS AFIELD, 
AMERICAN FIELD, TIME MAGAZINE, TV Ger, HONTE HUNTING 

ANAL and others worldwide 

A science engineering breakthrough! A set of uni iN 
dog-sound makers that condition dogs incredi 
fast. Small. Used from the palm of the hand. d 
hypnotic control, even at a distance. No leash 
needed. Novices become experts. This new 
discovery is a learning-sound catalyst that teaches 
direct to the dog's mind. Renders bodily paintraining 
obsolete. Safer. Kind. Yet, more powerful! Dogs 
simply don't fight it. Tunes dogs in, makes them want 
to please you. Unequaled loyalty-bonding. Same 
instruments and system (the Dr. Miller patents) 
dispensed by veterinarians for dog behavior. Now, 
thousands of satisfied users in U.S. & foreign lands. 


From $25 to $175 FREE catalog 


DOG-MASTEH SYSTEMS 


428 Wilshire, Box 250, Agoura Hills, CA 91301 
A Division of Environmental Research Labs. Copyright £188) 


KITES 


rKITES «s 


| FREE COLOR CATALOG 
Choose from over 100 kites. 

| Many unusual & innovative designs. 
Call or write for your catalog today! 


Into The Wind « (303) 449-5356 
1408-P Pearl St.. Boulder, CO 80302 


i O YES, SEND ME A FREE CATALOG I 


I 
| Address 


City 


State = Zip 
ME RUNE HMN C UECNS 


TOOLS & MACHINERY 


E ringla. Chio aan 


5" xia" E j 


4' METAL Cutting Lathe $104.50. Taig, 
15048 Proctor, Industry, CA 91746. 


SMALL FOUNDAY Furnace. Supplies. 
Free Literature. Pyramid Products, b 

M, 3736 South 7th Avenue, Phoenix, 
85041. 


"SHARPENERS REPORT" Monthly 
Newsletter, Sharpening Guidebook, Angle 
Wall Chart, Free details. Skog Company, 
Dept. PS2, PO. 22559, Minneapolis, MN 
00422. 


FEBRUARY 1988 | 137 


TOOLS & MACHINERY (cont.) 


— LATHES — MILLING MACHINES 
MACHINE SHOP SUPPLIES — TOOLS 


Box 536-PS Hurricane, WV 25526 304-562-3538 
Unimat * Compact * Marimat * Myfard + Sherline * Atlas * Jet 
REPRESENTATIVES OF MANY MANUFACTURERS 


Toll Free Number For Orders 


BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. Guaranteed, Catalog 
$1.00 (refundable), Camelot, Dept. 33, Box 
65, Bristol, Wisconsin 53104. 


NEW EASY-TO-CLEAN 
|I MIXING MACHINE 


PATENTED 
-F ue — 
REMOVABLE POLY TUB | 
$388 FOR — $788 FOR 
34 CU. FT. 5% Cll FT. 


1185 E- is Largo, FL 34648 


FREIGHT 
PRE-PAID 


BENITZ DOVETAIL SCREWDRIVER 


ae 


A Totally New Concept in Screwdrivers, Patented. 
Holds, Starts, Drives and Sets the screw to desired 
torque. No changes between steps, no changing screw- 
drivers, no outside clamps. Engages straight in and 
straight out of the screw slot. No cam out. No pres- 
sure needed to keep screwdriver engaged in screw 
slot. One finger release. So simple a one armed per- 
son can use it. Turn loose the screwdriver in any posi- 
tion; it stays put. Puts a handle on the screw. If you 
can only reach a place with one hand, you've got it 
made. 
9 year guarantee. Satisfaction guaranteed or your 
money back. FREE brochure. 
Mo. 1216 (for 12-16 screws) $14.50 
No. P1216 (Power driver for 12-16 screws) 16.50 
No. 810 (for No. 8-10 screws) 13.75 
Prices POSTPAID an bic in the U.S.A. 
Check or manny ne ble to: 
RANOF- ENITZ CO. 

3rd & Santa Fe 

Leavenworth, KS 66048 


Visa MC 
Card. No. 
Exp. Date 


Signature 


ASTROLOGY 


ZODIAC POSTCARDS. A COMPLETE 
THREE DIMENSIONAL SET $4. BAN- 
CROFT, 159 E. 15TH. ST., EUGENE, ORE- 
GON 97401. SATISFACTION 
GUARANTEED. 


REAL ESTATE 


CALIFORNIA. Acreage. Lots. $40 down. 
40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423. 


CANADIAN COUNTRY PROPERTIES. 
Acreages for recreation, development, 
farming, fishing, hunting, investment, 
minerals, etc. OUR 73RD YEAR. Terms 
available. Titles guaranteed, Catalog air- 
mailed $1.00. DIGMAM CORPORATION, 
Dept. 481, 370 Dunlop St. West, Unit 807, 
Barrie, Ontario LAN 5R7, C anada. 


MOTHER NATURE DID HER BEST IN 
THE PACIFIC NORTHWEST. 5 to 100 
acres of nature's best land and homesites. 
Perfect for homesteading, outdoor sports, 
farming, or relaxing. We will finance you! 
Try us. Beacon Properties, Inc. 1-800-541- 
0828. In Wa. state: 1-800-572-0930. 


GOVERNMENT HOMES from $1 (U 
repair), 20 States. Delinquent tax property. 
Ui geeeer pee Call 805-687-6000 Ext. 

20025 for repo list. 


NORTHERN IDAHO 


5-10-20 ACRES - trees, meadows, creeks, springs, 
clean air, wildlife. Beautiful Northwest forest and 
lake country. Homesites, mini-ranching, recreation, 
retirement. Good country living. Easy terms. FREE 
brochure, maps, photos, information. 
NATIONAL ASSOCIATED PROPERTIES 
Dept. PC, 1111 Sherman, Coeur d'Alene, ID 83814 
208-664-8161 
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FREEDOM COUNTRY 
20 BIG acres in WESTERN MONTANA, starting at $9850 
. $500 down, $97/month . Trout fishin ing, backpacking, 
camping. Elk, deer, moose, bear. ADJACENT to National 
Forests, near established towns. Yellowstone and Glacier 


National Parks nearby. GUARANTEED ACCESS, INSURED 


TITLE, WARRANTY DEED. FREE color brochure, photos, 
maps. FULL MONEY-BACK GUARANTEE. | 
CALL TOLL FREE 1-800-592-5990. 
TREASURE STATE FARCIE 

210 Milwaukee Street, 
Deer Lodge, Montana 59722 - 


(abe) Bå 846-1000. 


20 Acres (or more) starting at $9750. Near 
Beautiful Yellowstone Park and National 
Forests. In the heart of trophy elk, deer, 
moose, antelope and turkey hunting. Blue 
ribbon trout streams. Guaranteed Ac- 
cess. INSURED TITLE AND WARRANTY 
DEED. Your Inspection Welcomed. Free 
Color Brochure. 


Call Today TOLL FREE: 1-800-252-5263 
Yellowstone Basin Properties 
1119 N. 7th Ave., 

Dept. PS, P.O. Box 3027 
Bozeman, MT 59772-3027 
(406) 587-5469 


BUSINESS OPPORTUNITIES 


RECONDITION BATTERIES. Easily 
Earn Hundreds Weekly. Untold Secrets. 
Free Information. Battery Outlet, Box 
3300-5, Hickory, NC 28603. 


NEW Discovery in Battery recondition- 


ing. Eighteen months guarantee! Means 
Big Profits Fast! Electoan, 7415 Gable Dr. 
Little Rock, AR 72205. 


$100 POUND From "Junked" Tires! 
(Send Stamp), LaVallees, Fountain, FL 
32438. 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from 
home, without capital. We ship plan for no 
risk examination. Experience unneces- 
sary. Free Report. Mellinger, Dept. N2693, 
Woodland Hills, California 91367. 


BUMPER Sticker Printer. Cheap, Sim- 
ple, Portable. Free details Bumper, POB 
22791(LLC), Tampa, FL 33622. 


LEARN MIRROR RESILVERING, Free 
Information. Silvercraft, Box 127, Lans- 
downe, PA 19050. 


REPAIR HYDRAULIC JACKS—Free 


details. Hydraulic Parts Supply, Dept. S, 
Box 4157, Brownsville, TX 78520. 


RECYCLE METALS. MO, NOT BEER 


CANS! Easy $458 weekly! Free informa- 
tion, Hornsby's, 
37065-1214. 


MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $187,000 WITH MINE. MONEY 
NEVER STOPS! Free information: Dasher, 
P.O. Box 1039, Gatlinburg, TN 37738. 


ADVERTISE free in 507 Magazines. 
$5.00. Directory, Box 11W, Atlanta, GA 
30301. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-P Brigh- 
ton llth, Brooklyn, NY 11235. 


$192.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 50¢ 


(Refundable), Woodwins, Bridgewater, MA | 


02324 
$40,000 ON 1/3 ACRE! New hydropon- 


ics—inexpensive, pleasant, practical! Free 


information. Planter's, Box 1214, Franklin, 
TN 37065-1214. 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP, 
2036 Montrose, Chicago 60618. 


PROJECTION TV.. Make 5$3's assem- 
bling Projectors..Easy.. Results compa- 
rable to $2,500 projectors . . Total cost less 
than $30.00 .. PLANS, 8" LENS & Deal- 
ers Information $20.50. . Illustrated infor- 


mation FREE..Macrocoma-aíx, 
Washington Crossing, Pennsylvania 
18977. Creditcard orders 24 HRS. (215) 


736-2880. 


EARNINGS Unlimited! Mail Our Bur- 
glar Alarm Advertisements From Home' 
RBM Merchandising, Box 59314, Chi- 
cago, IL 60659. 


Box 1214, Franklin, TN 


GOVERNMENT 


SEIZED PROPER TY 

LITTLE-RNOWM SECRET REVEALED" 
- Buy Dirt Cheap - Automobiles, 

Trucks, Vans, Boats, Furniture, 
È Stereos, Appliances. & TVs —- i ca 
g thousands of other items seized &T A 
Ein narcotics raids — ur gm 


pg, 


Write cite i ofurmanen == 
MARCEL Dept. EB 4 
vetat P.O.Box 7557 . 


aot Monroe, LA 7121 


MOBILITY AND FREEDOM Are yours 
when you learn Carpet cleaning. Start 
anywhere under $150, Ill tell you how. 
Finance a vacation or build your own 
profitable company. Quick start instruc- 
tion $19.95 moneyback guarantee. Send 
for details. Mobility, S308, 2001E. Green- 
ville St., Anderson, SC 29621. 


GIANT TV 


DONT BE FOOLED BY IMITATIONS! | 
Build the best giant screen projection TV tor home or high 


profit with lenses and screens utilized by SONY ZENITH 
SYLVANIA, and MAGNAVOX! Simple construction! Ilustrated 


information and complete parts catalog &2. 00 
hack guarantee! 
POLI-VISION GIANT TV 
187 CYPRESS ST., THROOP PA 18512 


Money 


FREE!...YOUR NAME PLACED ON 
OUR MAILING LISTS. RECEIVE PROF- 
TABLE HOME BUSINESS OPPORTU- 
NITIES. POPCOM, BOX 34370, 
BARTLETT, TENNESSEE 38134-0370. 


HOME BUSINESSES! Exciting! 
Profitable! Easy-To-Start! Catalog $2.00. 
Sunrise, Box-11233B, Ocala, Florida 
32673. 


$200 - $500 weekly - AT HOME!! No 
gimmicks - Details FREE! Homeworkers- 
5, Box 636679, Margate, FL 33063. 


MAKE BALLOON ANIMALS. J400 
Weekends! FREE SAMPLES/INSTRUC- 
TIONS: Funnymans—Ps82, Box 250, 
Alexandria Bay, NY 13607. 


MAKE Rubber ate i Highly Profit- 
able Business. Free Details. Stamper, 
POB 22809 (LLC), Tampa, FL 33622. 


TAKE Catalog Orders. We drop- ship 
2955 best-selling specialty products. Low- 
est below wholsenle prices. Immediate 
delivery. Spectacular home business 
opportunity. Free Book. SMC, 9401 De 


Soto Ave., Dept. 28-86, Chatsworth, CA 
91311-4991. 
GET RICH! Secret law smashes 


debts—brings cash credit! Details FREE! 
WealthKit-S, Box 4036, Pompano, FL 
33063. 


$25,000 LOANS INTEREST FREE! 
Secret Federal law WIPES OUT DEBTS!! 


Details  FREEH Moneywise-S, Box 
636679, Margate, FL 33063. | 
LEARN Piano Tuning. Big Profits! | 


Empire School, Box 1014PS, Jupiter, FL 
33468-1014. 

PIANO TUNING PAYS: Learn with 
approved home study course. Diploma 
granted. American Tuning School, 17050 
Telfer Dr, Morgan Hill, CA 95037. 


SCWL Subliminal Tapes Wholesale: 


Write: Life Enhancement, 811 Moulin, 
Madison Hgts., MI 48071. 

MILLIONAIRE Mailorder Expert 
Reveals Money-Making Secrets. Free, 


Exciting, Hour Cassette: Melvyn Powers, 
No. Hollywood, CA 91609. 


CONCRETE Block Machinery; Catalog 
$1.00, Route One, Box 3740, Rapid City, 
South Dakota 57702-3740. 


$15,000 MONTHLY INCOME! Easy 
Moneymaking Plan. No Investment. 
McDowell, Box 5529-Y, Diamond Bar, CA 
91765. 


MAKE YOUR DREAM COME TRUE. 
EARN $60,000 YEARLY REPAIRING 
SMALL CRACKS IN WINDSHIELDS 
NOT REPLACING THEM. CALL TOLL 
FREE 1 (BOO) 826-8523 OH WRITE: 
THE GLASS MECHANIX INC., BOX 
17693, PLANTATION, FL 33318. 


$24,000 IN YOUR BACKYARD. Spare- 
time growing profitable petaly plants. 
Easy—start with $50. Free information. 
Homestead Growers, Box 988-PS, Friday 
Harbor, WA 98250. 


$1000's WEEKLY mailing. Free infor- 
mation. Stamped envelope: Progress, Box 
93248, Los Angeles, CA 90093. 


$10,000 MONTHLY Taking Photo- 
graphs at Home! Call recorded message: 
(303! 674-8155. 


MAKE $7,000 monthly as Loan Bro- | 


ker without ^ investment/experience. 
Financial Box 4309-Y, West Covina, CA 
91791. 


GET RICH using OTHER PEOPLE'S - 


MONEY! Unique—amazing business! 
Details FREE! Finance-5, Box 4605, Mar- 
gate, FL 33063. 


SCREEN Print T-Shirts. Inexpensive 
kits. Free Details. 
(LLC), Tampa, FL 33623. 


MAKE BIG MONEY REPAIRING " 


WINDSHIELDS, & Plate Glass! Up to 
$60,000 vearly! Call 
Valuable FREE report. 1-HOO-321-2597. 
Glas-Weld Systems, Box 5755-C2, Bend, 
OR 97708. 


$40 - S1!OB/hour. Restore Damaged 
Countertops WITHOUT REPLACEMENT. 
Millions of apartments, homes pay profits 
immediately! Free Information. RENEW, 
P.O. Box 9900-SS, Vancouver, WA 98664. 


PROFITABLE Gold Foil Printer. Person- 
alize business cards, neils, matches. 
Free Details. Gold, P 
Tampa, FL 33623. 


GET RICH IN ONE OF THE EASIEST, 
MOST PROFITABLE BUSINESSES IN 
AMERICA TODAY. 
PHOENIX, 6889 PEACHTREE INDUS- 
TRIAL BLVD., SUITE 224—P, NOR- 
CROSS, GA, 30092. 


LEARN Gold, Silver Scrap Recycling 
Business. Free Information: Recycling 
Box 11216PS, Reno, NV 89510-1218. 


JOIM these successful Home-Workers... 
MAKE QUICK CASH with small ads like 
this. EASV...POWERFUL Home-Business. 
LITTLE MONEY NEEDED. Start- Up 
Details FREE: Portfolio - P582, Box 250. 
Alexandria Bay, New York 13607. 


TAKE PICTURES for profit. Camera Ven- 
tures, Box 771, Lamara, CO 81052. 


WEALTH SOONER THAN YOU THINK 
with your easy to follow 10 volume book 
more wealth than vou ever dreamed of 
with a sensible low start up cost. Free 
information. Christopher Johns, 3401 
North Lakeview Dr., Suite 310C, Tampa, 
Florida 33618. 


FORECLOSURE NOTICE SERVICE, 
unique business idea. For manual send 
$19.95. Mortgage Research Associates, 
127 Victory Rd., Henderson, NV 89015, 


SECRETS OF THE MILLIONAIRES 
revealed. Free details. TriMark, Dept. 5, 
Box 603, Neche, ND 58265. 


BE your own boss! 1001 fast, easy ways to 
make money! Free! Rush name, address. 
Money Making, Dept. 149, Box Z, Studio 
City, CA 91604. 


"T-Printer" POB 23991 ` 


TOLL-FREE for. 


B 24986 (LLC), 


FREE DETAILS. * 


^t, 


EXCEED $99,000 SILKSCREENING? | 


Mv little shop does. HOME-START-UP 
MANUAL. Free information. Consultant, 
Box 268, Mossville, IL 61552. 


EARN Extra Income! Start your own Busi- 
ness at home. Money back Guaranteed! 
Sase HBS-PS1, 2507-D Hidden Cove, 
Gainesville, GA 30501. 


100% INSURANCE GUARANTEE! 
Unlimited Income from new Multi-mar- 
keting insurance technique. Consumers 
buy name items, Cars, Trips - now, and 
receive their full GASH back later! No 
tricks - Informative Report. Write: Cuello 
and Company, 25-23 Parsons Blvd, Dept. 
PS2, Flushing, NY 11354. 


INCREDIBLE CASH PROFITS. 
"Export" To America. Video Tape Gives 
Simple Instructions. Dr. Sapiro, PO. Box 
2700-727, Huntington Beach, CA 92647. 


MAILORDER Opportunity: Start 
profitable home business without experi- 
ence or capital. Information free. Mail 
Order Associates, Inc., Dept. 474, Mont- 
vale, NJ 07645. 


$50.00 - $100.00 For every picture 
you take! Special Report, only $5.00 : 
Speculation Photography, Box 516, Yon- 
kers, NY 10704. 
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$36.00 FROM $12.00 SALE! Write: 


Home Income Secret, Box 6929, Lake- 
worth, FL 33466-6929. 


@ $1000 WEEKLY - Part time! - 


Big 
Profits Recycling Catalytic Convertors. 
New Federal Regulations Creating Huge 
Opportunities! SDA, 2267 East 9840 
South, Sandy, UT 84092. 


Be ENJOY MAKING $2500 WEEKLY AT 


A 


= 


A Unique, 


HOME, selling cassettes by mail. Easy! 
Free Tape tells how: Smartmove, Box 
120391A, Arlington, TX 76012. 


$700/HR, send $2.00 and sase to: ROF- 
ALEMAP One Gagne Street, Rochester, 
NH 03867. 


GET RICH! Zero Investment! No Bor- 
rowing! Free Details! Money, 6520 Selma, 
5327297, Los Angeles, CA 90028. 


MULTI-LEVEL MARKETING: Short-cut 
to financial security. 24 hour recorded 
message. (919) 855-8258. 


GET RICH! Up to $1,000 Daily. Easy, 
Moneymaking. Free Secret 
Report. Premium, Box 1621-D5, Spring, 
. Texas 77383. 


SAVE $30,000 MINIMUM on your 
Home Mortgage Debt! Free Details! 


" James, Box 2187-PS, Castro Valley, CA 


i 


-+ 


F- 


94546. 


IDENTIFY SCRAP METALS & ALLOYS 
worth $2.00 to $6.00 per pound. Identify 
and recover Gold, Silver and Platinum 
from scrap metals worth up to $600 an 
ounce. WRITE NOW for free details. 
American Recycling, Ine., 1207 West 
Broadway, Council Bluffs, lowa 51501. 


GET PAID for reading books! Write 
Ace-C, 161 Lincolnway, North Aurora, IL 
60542. 


LEARN HOW to Start and Operate any 
of our Seven exciting Home Businesses. 
For details, send Self-Addressed Stamped 
Envelope to: Kolbe, PO. Box 220271, 
Charlotte, NC 28222-0271, 


Would you rather: 
(a) Make BIG BUCKS. 
(b) Own your own SUCCESSFUL Business. 
(c) Be a future quest on the TV show, "Lifestyles of 
the Rich & Famous". 


or (d) All of the above. 

lí you answered a,b,c or d you need to send for free 
info on how to achieve these goals through home busi- 
ness. Send SASE and receive free bonus when orderning- 


New Era Publications, 11288 Ventura Bivd., 
| Suite 378, Dept. PS, Studio City, CA 91604. 


$1.00 SENDS YOUR NAME TO EVERY 
FREE OPPORTUNITIES ADVERTISE- 
MENT in this magazine: KIRCHHUBEL, 
Box 99206, Louisville, KY 40299: Offer 
extends through February. 


$500,000 IN 6 MONTHS! FREE 
Details On How You Can Change Your 
Life Too! Financial Aid, Dept. PS 8802, 
rie ote Crestmoor Rd., Nashville, TN 
3/210. 


BE A MAILBOX DOCTOR. Earn good 
money in your spare time, rehabilitating 
mailbox posts without back breaking dig- 
ging and concreting! Details: TRU cae 
71-PS Hartford Turnpike South, Wall 
ford, CT 06492. 


INCOME DISCOVERY! Famous Ph.D. 
scientist reveals income discoveries any- 
one can use to achieve wealth. Free Facts: 
InfoMerchant, 313-A Centerville Turn- 
pike, Chesapeake, VA 23320. 


FREE!! Wealth Building Kit. Write: 
Opportunities, Box 20235-PS-02, Salt 
Lake City, UT 84120. 


STARTING YOUR OWN SUCCESS- 
FUL BUSINESS. FREE Subscription to 
Opportunity Magazine tells how. Write: 
apportuniiy, Dept. M55, 6 N. Michigan, 

icago, IL 60602. 


STAY Home and get rich! 100's of profit- 
able plans! Free information: Warren, Box 
4021, Dept. PS-2, Trenton, NJ 08610- 
0021. 


STAY home and make money! Hundreds 
of profitable plans. Free information. 
Wodlam. Box 397-C, Richmond, KY 
40475. 


MISCELLANEOUS 


LOCK PICKING INSTRUCTIONS $10. 
Addison Hitchcock, 2024 Mountain View, 
Maylene, AL 35114. 


| doctors & pil 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


WHOLESALE PARTS 
184 page catalog 
Replacement parts for 


Bg outdoor Power Equipment | 


COMMERCIAL, HOMEOWNER, 
RECREATIONAL. 

LS. THORPE CO., INC. 

P.O. BOX 45245 DEPT M 

SCMERWLLE MA 021 45 


Send $4.00 
lor Catalog 


500,000 000 BARGAINS Photographed! - 
Below Wholesale Catalogs, Box 18628, 
San Antonio, Texas 78218-0628. 


21241 PRODUCTS from Taiwan, 
HongKong, and The Philippines. Dirt 
cheap prices. FREE DETAILS. Write: Hill- 
top, Box 1364-A2, Chula Vista, CA 92012- 
1364. 


400,000 BARGAINS Below Whole- 
sale! Many Free!  Liquidations.. 
Closeouts! ... Job Lots... Single Samples. 
Free details. Worldwide Bargainhunters. 
Box 1409-B, Holland, MI 49422. 


IMPORT/EXPORT 


IMPORT, Export - FREE Trade Maga- 
zines, Books, 1000's Manufactures, Tai- 
wan, Japan, Portugal, Denmark, Sweden 
Etc, Etc. $4.00 pp. Tradeway Marketing, 
P.O. Box 411, Hopedale, MA 01747, 


WATER PURIFICATION 


DRINK PUREST WATER! Home Distill- 
ers. Discount Prices! — 800-874-9028. 
WATERWISE, Box 45981, Center Hill, FL 
33514-0459. 


GOOD EATING 


BAR-B-QUE WITH THE BEST. Bar-b- 
ue with mesquite wood. Includes every- 
thing to BBQ like an expert. Order now for 
$39.95 + $2.00 5+H. SCHMITT MAR- 
KETING, P.O. Box 72032, Corpus Christi, 
TX 78472. Dept. PS 


BETTER HEALTH 


FREE REPORT. | survived heart attack Quit 


doctors. Used 90+ day painless technique. Cancel- 
led surgery—Tossed out pills— Ended discomfort 


| Feel & look younger, Regained health. Laugh at 


s. | am a new man. Helping others. 
Free proof--SEND NO MONEY--only name and 
vba Survival- 20 Box 3258, Austin, Texas 


FEEL Healthier And Live Longer. New 
Report. Write For Free Information. 
Thornton & Co., PO. Box 12, Rowayton, CT 
06820. 


WANT TO QUIT SMOKING BUT 
CAN'T? Booklet TEACHES PROVEN 
METHODS or money back! Rush $5. Non- 
smokers-1B, Box 1723, Friendswood, TX 
77546. 


GRAMMAS HOME REMEDIES. Book 
of over 100 authentic, long forgotten reme- 


dies from the MIDDLE 1800'S. Many made 


from common household ingredients. 
Enclose $10.00 to: Remedies, Box 201-P, 
Cambridge Springs, PA 16403. 


PAIN-Free Back! New! Easy Profes- | 


sional guide. $4.95. Therapy Consultant, 
Box 866H, Chattanooga, TN 37404 Money 


back guarantee. 
HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged, Lloyds-PSC, Rockford, IL 
61104. Call 1/800/323-1212 Toll Free. 


2 > PRICE CATALOG FREE! 


T SAVINGS! Newest. Finest. All 
i types, pes. Buy DIRECT & save up to HALF! 

salesmen. Sold by AIR MAIL on HOME 
§ TRIAL. FREE Catalog. Write: 


i pg e ctim 
i ea Cal. 


HEARING AIDS 


9530 Langdon Ave., 
91343 


| ss 


can help you 

* add inches to your 

chest and arms 

* increase 
strengt i 

* build muscle mass 
in just days! 

Send for FREE info! 


DASH - PO Box 2888- Dept. PS 28 
Tusc. AL 35403 1-800-367-9599 i 
ee ee ee 


TREASURE FINDERS/ 
METAL DETECTORS 


FIND old coins, jewelry, gold nuggets. 
New Patented revolutionary device. Free 
catalog. Gardiner, 4729L N. 7th Ave., 
Phoenix, AZ 85013. 


Pay For Your Hobby! 


| With White's New EAGLE Metal Detector. | 
| Programmable Computer Driven to locate only 
valuable items! Fun and profitable! Models | 


from $99.95! 


Fora Fraa bre lag 
Call To WHITE'S ELECTRONICS 
1-800-547-6911 Dept. PB-7 Sweet Home, OH 97386 


TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures. Free Cata- 
log, Relco, RC10, Box 920839, Houston, TX 
11292. 


BURIED rs mee. 


b with Ultra Sensitive DIRECTIONAL Locator 
| SEND FOR 
FREE INFORMATIVE BROCHURE 
RESEARCH PRODUCTES 
BOX 270270-H TAMPA, FLORIDA 33688 


HOBBIES & COLLECTION 


MILITARY Medals Catalogue $1.00. Sub- 
scription $6.00. Vernon, Box 1387PS, N. 
Baldwin, NY 11510. 


LEATHERCRAFT CATALOG. Over 2000 
items. Largest selection available of genu- 
ine leathers, tools, kits, books, supplies. 
Fine upholstery, utility, garment leathers, 
suedes, exotics. Belt, wallet, moccasin kits 
and more. Low prices, quantity discounts. 


| Send $1.00 pstg/hdlg; Tandy Leather Com- 


any, Dept PS288C, 
Worth, T 76113. 


| SAVE! : SUPER SOC acto 


eCars & buggies 
e General hobbies à Zo 


*Ready-to-go boats & planes — gp 
e Science equipment me 


PO. Box 2934, Fort 


* [rains 
Top quality, name brand items, from mail 
order specialists for over 14 years. 


9 send $1.00 To: 
C7 Standard Hobby Supply 


e ^ Box 736, Der 
i Mahwah, N. Pt 07430 
TOYS & GAMES 
WATER BAZOOKS, Amazing new 


inventions, ultimate water fight weapon, 
shoots huge volumes of water SO feet, over 
| gallon capacity, FREE information. 
Wazooka Technologies, 1401 Johnson 
Ferry, Suite 328, Marietta, GA 30028. 


MAGIC 


PROFESSIONAL MAGIC! Huge CA BIO; 
over 1,000 Tricks and Books. $4.50. 

Lee’ 's Magic Factory, Dept. PS2, 125 EE 
coln Street, Boston, MA 02111. 


FREE CATALOG: Ventriloquism, Magic, 
Clowning, Puppetry! Supplies, Instruc- 
tion. Entertain Successfully, Profitability! 
Maher, Box 420-PS, Littleton, Colorado 
80160. 


HOUSEHOLD PETS 
MONKEYS All kinds and other exotics, 


wholesale prices. Call Todd (817) 485-3513. 
U.S.D.A. Licensed. 


[Jerrold 450........ 


| |Free details or mail today $14.95 for haircutter 


ELECTRONICS, STEREO HI FI 


RARE Records, All Kinds, Free List. Bet- 
te's. PO. Box 6453, Louisville, KY 40206. 


CABLE DECODERS 


& CONVERTERS 
1-800-624-1150 


OR 
402-554- 0133 


$98.00 
Starcom CSV.... $139.95 
Hamlin Mid 1200 $98.00 
Oak N-12 V.S... $99.00 
Panasonic.......... $99.00 
Oak M-35-B...... $99.00 
Zenith... $185.00 | 
Eagle.............. $110.00 
Scientific Atlanta$140.00 


M.D. ELECTRONICS 
5078 SOth 108th Suite 115 
Omaha, Nebraska 68137 


HAIR CARE 


SAVE $$$$ with NEW 
Auto Haircutter 
Never need a barber again. Superb «cs i 
haircut everytime with ease. am- 
Back of head is easy too. |. 
Measures length, cuts, 
tapers, collects all g 
iclips, self-sharpens 
All automatically! p | 
| YOU just pass it over hair. New ee] multidri- 
| ver compatibility, much more. For the cost of a 
|haircut , get fresh haircuts as often as you like 
You'l ll look better, you ll feel better! 
Full money back guarantee. Patent pending. 


ito: Robocut Co. PS8, 
| P.O. Box 9596 


[Ft. Collins, Co 80525 FREE 


SALESPERSON DISTRIBUTORS 


Haircut 
Guid ge 


THERE IS MONEY 
TO BE MADE SELLING 


Start earning extra cash instantly... pius 
receive a 30% discount on a pair of cushion comfort Knapp 
shoes for yoursell from the largest direct selling shoe 
company in the entire country. Over 20,000 sales people 
like «"surself are making money every day selling from our 
full color catalog featuring over 250 attractive styles for 
men and women including dress, casual, work, safety and 
outdoors. Knapp will send you a complete FREE 
SELLING KIT, including everything you need to get 
started earning extra money immediately. There is no nsk 
when you sell Knapp shoes. We support our sales people 
with free traning and back our shoes with an unconditional 
money back guarantee. No cost! No Obligation! 
Send coupon foday!! 
Thomas McCaffrey, KNAPP SHOES, One Knapp Centre 
5930 Brockton, MA 02401 


Name 
Address 
City State. Zip 


America Works 


a 


KNAPP 


VIDEO 


in Knapp Shoes 


MULTI- CHANNEL MICROWAVE 
». TV RECEIVERS 


1.9-2 7 GHz 20" Dish 40H- dB Gain 
LIFETIME WARRANTY 
Complete System $89.95 (Shipping Incl.) 


Dealer Rates, Replacement Components 
& Expert Repairs Available 
K&S ELECTRONICS Call now lor same 
PO. BOX 34522 shipping! 


day 
PHOENIX, AZ 85067 (602) 230-0640 
$2 Credit on phone orders! 
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VIDEO (cont.) 


COPYGUARD CORRECTOR 
RESTORES RENTAL MOVIES. Connects 
between VCRs. $59.95, 1-800-338-8751. 


VCR Hepair low $ Guaranteed. 12 yrs. 
experience, via UPS, Call 707-526-0828. 


NIGHTTIME PHOTOGRAPHY/VIDEOG- 
RAPHY WITHOUT VISIBLE LIGHT. Star- 
light., infrared scopes. Alba Electro- 
Optics, Box 730-3, Concord, MA 01742. 


VIDEO TAPE REPAIR KIT contains 
everything you need to make a quick, per- 
manent repair of broken cassettes. Guar- 
anteed $8.95 M/C, Visa accepted. Southern 
Expressions, Dept 1113, PO. Box 2921, 
Boone, NC 28607. 


VIDEO SENDER wireless installation, 
watch TV in any room even on patio send 
$69.95 plus shipping or inquiry to: Video 
Sender, 481 West Willo #103, Long Beach, 
CA 90806. 


SATELLITE TELEVISION DESCRAM- 
BLERS complete detailed plans for home- 
construction by anyone. $5.00. Jansen 
Electronics, PO. Box 168-A, Dundee, OR 
97115. 


RADIO/TV 


SATELLITE & 


CABLE T.V.< 


IFOR CATALOG SEND $2 TO: 
DISTRIBUTORS 
5078 SO. 108th 
SUITE #333 DEPT. PS 
OMAHA,NE 68137 


800-435-7057 
800-435- | 
402-330-7673 Si 


POLICE Scanners, Regency, Bearcat, 
Fanon. HPR, Box 19224PS, Denver, CO 
80219. 


CABLE EQUIPMENT 


CABLE TV SECRETS - the outlaw publi- 
cation the cable companies tried to ban. 
HBO, Movie Channel, Showtime, Des- 
cramblers, Converters, ete. Suppliers list 
included. $8.95. Cable Facts, Box 711-PS, 
Pataskala, OH 43062. 


CABLE TV DESCRAMBLERS 
Why Pay a High Monthly Fee? 
Jerrold, Oak, Hamlin, Scientific Atlanta, Zenith, and more! 


60 day warranty. Shipment within 24 hrs. For fast serw- 
ice MC/VISA C.O.D. Telephone orders accepted. Eve- 


ning hrs. also. (312) 688-1259. Stamped Envelope (.44¢) 
postage for FREE catalog. No. Ill. orders. 
L & L ELECTRONICS 
1430 Miner St., Suite 522 
Des Plaines, Ill. 60016 


CABLE TV Descrambler Plans $3.00. 
Stevens-PS, Box 20286, Bowling Green, 
KY 42102. 


CABLE TV CONVERTERS. Scientific 
Atlanta, Jerrold, Oak, Zenith, Hamlin. 
Many others. “NEw” VIDEO HOPPER 
“The Copy Killer", Visa, M/C & AMEX 
1-800-826-7623. B&B Ine., 10517 
Upton Circle, Bloomington, MN 55431. 


RECORDS, TAPES, ETC. 


COMPACT DISCS. Your Music! Bar- 
gains! Catalog $1.00. Tower, Dunkirk, MD 
20754-0213. 


COMPUTERS 


TI-99/4A Software’ Hardware bar- 
gains. Hard to find items. Huge selection. 
Fast Service. Free Catalog. Enterprises, 
Box 690, Hicksville, NY 11801. 


FREE programs" IBMpce's/Apples/Com- 
modores/Adam/TRS80s/TI99-4A.  Ezrae- 
zra, Box 52223FE, San Diego 92105. 


COMMODORE REPAIRS (('64-559.95) 
or low cost chips. Largest Commodore 
Service Center in the country. Request cat- 
alog. Kasara Micro, 33 Murrayhill Drive, 
Springvalley, NY 10977, 800-248-2983 
(Nationwide! 914-356-3131. 
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PLASTICS 


CaSTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 
ing, fiberglassing, repairing and reproduc 
ing with our Mold Making Supplies. 
Catalog $2.00. CASTOLITE, Dept S8B/PS, 
Box 391, Woodstock, IL 60098. 


OF INTEREST TO ALL 


MESSIAH PROMISED LIFE TO THE 
OVERCOMER. Send for your free copy 
of "The Psychology of Purity & Chas- 
tity” to: Schizophrenics International, 
P.O. Box 50456, Ft. Worth, TX 76105 


HOPE For Adults raised by alcoholics. 
Sample newsletter $1.00. ACAP, Box 3192, 
Boise, ID 83703. 


DO MAGIC with 69281504730! 
Magicians number secrets revealed! Free 
Details: Champollion. Box 808RL, Union 
City, NJ 07087. 


LEARN NEON. Complete course, SELF- 
TAUGHT. $35. Postpaid. Free Details. 
Peter Horsley Publications, 115 River- 
birch Cres. SE. Calgary, Canada, T2COB8. 


CRYSTALS Natural Arkansas crystals 
lor psychic development. Money back guar- 


antee. $5 each. Psychic Development Asso- 
ciation, Box 1393-PS, Newbern, NC 28560. 


IF vou suffer from MIGRAINES, HEAD- 
ACHES, STRESS, DEPHESSION, SEX- 
UAL DEFICIENCIES & INSOMNIA and 
would like to solve these problems. Send 
$10.00 to Mr. J.R., 4314 N. 8th St., Phila, 
PA 19140. For more details. Specify 
problem. 


“MAGICAL AND ZODIACAL GEMS" 
Did you know your birthstone may be dan- 
serous to your health?! Send $7.00 for his- 
torical booklet. Gary Davis, Geologist, PO. 
Box 2024 Oakgrove Branch, Acworth, GA 
30101. 


BROKE? DEBTS? $7.00 to: DALTECH, 
Dept 3, P.O. Box 560724, Dallas, TX 75356. 


SPECIAL SERVICES 
INFORMATION On Anything. Fergu son 


Research Specialists. 60- 15 Woodside Ave- 
nue, Woodside, NY 11377. 


RUBBER STAMP 


Order “CUSTOM MADE" 
RUBBER STAMPS 
- UP TO 4 LINES only $995 
(Max .30 letters per line) es. 


! dor à 


INK PADS only $1.95 ea. 
No Speci Cour Black Biue Hed Green 
Te wat MER ae Add ose per item for postage 
" SATISFACTION GUARANTEED 
FAST SERVICE- Your Order Shipped in 5 days! 


QUALITY Stamp Mig. Box 35514-$, Tulsa, OK 74153. 


EDUCATION & INSTRUCTION 


FREE Lifetime. Ordination, Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-Ps, McKeesport, PA 15134. 


LEAAN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Auto- 
suggestion, Box 24-A, Olympia, WA 98507. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, 
DOCTORATES. ACCHEDITED, INEX- 
PENSIVE, FAST. FREE INFORMATION. 
DR. JOHN BEAR, P.O. BOX n447-PSC, 
MARINA DEL REY, CA 90295. 


SUPERLEARNING! Triple learning 
speed through music! Develop Supermem- 
ory; contro] stress. Free— book excerpt & 
catalog. Superlearning, 450-PS2 Seventh 
Avenue, N.Y.C. 10123. 


WORLD WIDE COLLEGE OF AUC- 
TIONEERING, INC. Since 1933. Term 
Soon. Free Catalog COL. Gordon E. Taylor, 
Box 949, Dept. 3 Mason City, IA 50401. 515/ 
423-5242. 


PARALEGAL GRADED CURRICULUM. 
Approved :n-depth training by correspon- 
dence, BLACKSTONE SCHOOL OF LAW: 
100 years of legal training. Write for free 
catalog. P.O. Box 780906, Dept. PS, Dallas, 
TX 75379. 


HIGH SCHOOL at home, diploma 
awarded. Low monthly payments. No 
classes, information free. Phone free 1-800- 
228-5600, or write: American School, Dept. 


#347,850 E. 58th St., Chicago, IL 60637. 


FREE COLLEGE TAPE External Degree 
Programs Business Administration, Pub- 
lic Administration, LAW (Qualify Bar 
Admission) Fully Accredited, Financial 
Aid, (800) 847-0005 (314) 469-9933. La 
Salle University, 2300 Westport Plaza Dr., 
Saint Louis, Missouri 63146. 


LOCKSMITHING: Free book. Locksmi- 
thing Institute, Dept. 311-028, Little Falls, 
NJ 07424. 


FREE MONEY GRANT MLM news 


$1.00. Catalog. Box 275, Cupertino, CA 
95015. 


HANDLE YOUF OWN LEGAL AFFAIRS. 
Be a Paralegal. Accredited Attorney 
Instruction. Home Study. FREE CATALOG. 
Southern Career Institute, Drawer 28PS- 
2158, Boca Raton, FL 33427. (305) 368- 
29542. 


FREE 1988 CAREER GUIDE. Earn 
more money with Success Proven 
Correspondence Diploma Courses. Gran- 
ton Institute, 263B Adelaide Street West, 
Toronto Canada. 


COLLEGE DEGREES BY MAIL. No 
classes! From 139 accredited colleges. Free 
details, COLLEGE SCHOLARSHIPS 
PLUS, P.O. Box P3-1285, Piscataway, NJ 
08855-1285. 


UNIVERSITY DEGREES AT HOME. 
Convenient, inexpensive, accredited. 


Write: KENSAM, Box 1383-PSF. Far Rock, 
New York, 11691. 


COLLEGIATE research catalog. 306 
pages — 10,278 papers available. Rush 
$2.00. Research, 11322 Idaho #206KT, Los 
Angeles 90025. 213-477-8226. 


BOOKS & MAGAZINES 


TEACHER TRICKS - Handbook for 
teachers. $5.00. 1909 Sunset Dr, Walla 
Walla, WA 99362. 


PUBLISH Your Book! Join our successful 
authors, All subjects invited. Publicity, 
advertising, beautiful books. Send for fact- 
filled booklet and free manuscript report. 

Carlton Press, Dept. PSB, 11 West 32 
Street, New York 10001. 


1,000,000 INQUIRIES! Free lists of 


Good Quality Publications; Bridges, Box 
5460, Hollywood, FL 33083. 


WINEMAKING 


WINEMAKERHS—BEERMAKERS Free 


Fast Service. Large Selection. 
Box 7850-N Independence, MO 


Catalog. 
Kraus. 
64053. 


WINEMAKERS - Beermakers Free Cat- 
alog, Low Prices, Free Recipes. Cellar-S, 
Box 33525, Seattle, WA 98133. 


HOME BREWING 


BEERMAKERS! FREE comprehensive 


Catalog/Newsletter. Willams Box 2195- 
PS, San Leandro, CA 984577. 


OLD GOLD, JEWELHY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
cious Metals, 10 5. Wabash, Dept. 657, Chi- 
cago, 60603. 


TAKE NO CHANCES. Deal with oldest, 


most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


JEWELRY 
CLOSEOUT Jewelry. 55e dozen (Catalog 


25¢). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 


PROFITABLE OCCUPATIONS 


HYDRAULIC JACK REPAIR MANUAL 


and catalog $10.00. Hydraulic Parts Sup- 
ply, Box 4157, Brownsville, TX 78523-4157. 


REPAIR lawnmowers thousands of parts 
and tools wholesale list 50¢. Ellwanger's 
PS., P.O. Box V, Port Jervis, NY 12771, 


FREE Brochures. Repair air condition- 
ing, Refrigeration, Gas Heating, Full 
Instructions. Dooleo, Ine.. 11252 Good- 
night, Dallas, TX 75229, 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
Catalog for instrument makers, repairers. 
Imported tonewood, tools, varnishes, parts, 
accessories, strings, cases. European 
instruments. Bows, Assemble yourself vio- 
lin and guitar kits. Catalog $1.00 includes 
10% discount certificate. Dept. MB, 4026 W. 
Belvedere Ave., Baltimore, MD 21215. 


SONGWRITERS 
POEMS-SONGS WANTED. Free Pub- 
lishing/Pramotions. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 
GOV'T SURPLUS 


NARCOTICS RAID SEIZURES 


Autos .. Vans .. Boats .. Airplanes „Millions * 


Surplus Bargains .. many 1% original cost! 
"Nationwide Sales Directory "— $3.00. Dis- 
posal, Box 19107-FN, Washington, DC 
20036. 


DETECTIVES 


PRIVATE INVESTIGATOR Home-study 
Training Program. Free Information, 
Global, Box 191P5, Hanover, MA 02339. 


ELECTHONICS - BOOKS VIDEO- _ 
SETTES. Giant Catalog $1.00. 
Hunta, Box 12922, Winston-Salem, NC 


21117. 


HYPNOTISM 


FREE Hypnotism. Sleep Learning Publi- 
cation DLP, Box 487, Anaheim. CA 92705, 


FREE Hypnotism, Self-Hypnosis, Sleep 
Learning Catalog! Drawer PS400, Ru: 
doso, NM 88345. 


SCIENCE & CHEMISTRY 


FREE SCIENTIFIC SUPPLIES and 
CHEMICAL CATALOGS. R.J.M. Labora- 
tories, Inc. presents its latest catalogs can- 


taining scientific laboratory equipment, 
supplies, chemicals and a complete line of 


specialty laboratory glassware. Write 
today for your FREE catalogs: R.J.M. Labo- 
ratories iD, PO. Box 1149, Santee, CA 
92071. 


1967 CATALOG, 200 pagra. Chemistry, 
Biology, Physical & Earth Science, Nature, 
Dinosaurs and much more. Beginner to 
professional. $2.00. Merrell Scientific, 
1665 Buffalo Rd., Rochester, NY 14624. 


"EXPERIMENTERS" LABORATORY 
CHEMICALS - GLASSWARE, Catalogue 
$1.00. Established: 1953. HAGENOW 
LABORATORIES, 1302 Washington, 
MANITOWOC, WISCONSIN 54220. 


225 PAGES! 19858 Glassware, chemi- 
cals, equipment, books, 
DINOSAURS and charts! Most compre- 
hensive catalog offered by anyone in this 
column. Established 
REFUNDABLE. Analytical 
11049 Bandera San Antonio, TX 78250. 
(512) 684-7373 VISA. 


SUPEHCONDUCTIVITY DEMO KIT. 
Complete. $52. Visa/MC. (707) 648-0779. 
KnutSeft. 219 Los Cerritos Dr., Vallejo, CA 


04588. 


LABORATORY CHEMICALS, GLASS- 
WEAR send $3.00 for catalog of supplies to: 
NIC CHEMICAL SUPPLIES & HOBBY 
SHOP PO. Box 1029, Marion, NC 28752. 


CARTOONING, SIGN PAINTING 


LEARN Sign lettering video. Detailed 
instructions ang pinstriping booklets, 
$34.95. Video, 513-E. Hawthorne, Fort 
Wayne, IN 46806. 


LEARN ign Painting, Pinstriping. Free 
Catalog. Kaufman Supply, Centertown, 
MO 65023. 


JOKES & NOVELTIES 


FREE Catalog! Things you never knew 
existed! 1600 Novelties, Jokes, Science, 
Hobbies, Suprises. Johnson-Smith, F-03, 
Bradenton, L 34203-3796. 
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LOANS BY MAIL 


IMMEDIATE Loans to deserving individ- 
uals refused elsewhere. Many plans 
included. us! Ássociates, Box 98-P3, 
Brooklyn, NY 11235. 


BORROW 340,000 "overnight." Any 
purpose! Free Report. Success Research, 


x 19739-FN, Indianapolis, IN 46219. 


BORROW $500-$40,000! "Over- 
night" On Signature. Keep indefinitely! 
Action Box 5499.Y, Diamond Bar, CA 
91765. 


ARAB BUSINESSMEN have money to 
buy/invest. Top finder's fees paid. IMEA, 
288/PSI, Box 3574, Newport Beach, CA 
92663 (714) 122-9260. 


$100,000 line credit without investiga- 


tion! Private Swiss bank account! Other 
financial benefits! Free valuable report! 
NACC PS-2, Box 5399, Torrance, CA 
90503. 


BORROW by mail, Free details, Space 
Marketing, 655F Fern Drive, Merritt 
Island, FL 32952. 


BORROW $100—3100,000! Fast, Con- 
fidential! Marigold, Box 2030-PS, Richard- 
son, TX 75080. 


NEED MONEY FAST? Signature loan to 
fit your need! Free information. Instacash, 
323X Franklin, #298W, Chicago, IL 
60606-7096. 


BORROW By Mail. Quick, convenient; 
confidential. All Inquiries handled by 
m Schomp, 140-PS Hwy 80, Bisbee, AZ 

5603. 


NEED EXTRA CASH? WE'LL CASH 
YOUR POST-DATED CHECK UP TO 
$100.00 1-800-445-0650 


GET A MAJOR CHEDIT CARD! 
Regardless of credit history GUARAN- 
TEED! How to establish or re-establish 
credit. PLUS! Bonus list of Loans-By-Mail 
sources and money-making opportunities. 
$20.00. Morin Enterprises, Box 9028, 
Dept. S/2, 215 Woodtick Rd. Waterbury, CT 
06724-0028. 


BORROW By Mail! Free Details! MBG/ 
PS288, Box 2298, Sandusky, OH 44870. 


CREDIT CARDS BY MAIL. Interest as 
low as 8%. Write: KENSAM, Box 1383- 
CR2., Far Rock, New York, 11691. 


BANK ROBBERY? (Almost!) Borrow 
$20,000; pay interest only. Cancel debts. 
Secret loopholes revealed. Discovers, 
13208-5 Twinbrook, Rockville, MD 20851. 


MONEY? Cash, Loans, Govern- 
ment Grants. 99% eligible. Free Book. 
ri Boy 400-FNM, Jamesport, New York 

1947. 


FREE MONEY! $300,000,000 Giveaway. 
Grants. Never repay. Details $1.00. Jakla, 
Box 3066- PS28, Seminole, FL 34642. 


BORROW Any Amount! Get Visa/Mas- | 


terCard! Enclose Sase. Sunrise, Box 42P. 
Bethpage, NY 11714-0042. 


STAMP COLLECTING 


PENNY Stamp Approvals. Regardless 
Catalog. C. Kloster, 4164 52nd St. San 
Diego, CA 92105. 


FREE! Surprise Collection With Approv- 


als. Jay, Box 750128, Petaluma, CA 94975. 
FREE, U.S. Mint Set. Approvals. Hilde- 


brand, Box 4867, Santa Clara, CA 95054. 


DISCOUNT STAMPS Request Coun- 
tries, Free List. Iva Stamp Company, P.O. 
Box 197, Hanford, CA 93232. 


FREE Worldwide Packet. Penny Approv- 
als. Froehlich, Box 177D, Pine River, WI 
54965. 


FREE discount catalogue with 500 dif- 
ferent worldwide $2.00. Stamps, Box 
15258PS, Sarasota, FL 34277-1258. 


FREE US coil pair with approvals. Carl- 
son, RT2 Box 112P, Annandale, MN 55302 


50 DIFFERENT Old U.S. Between 1861 
and 1939 $1.00. Rousch, Box 3734, Mans- 
field, OH 44907. 


UNITED NATIONS 3 Complete Mint 
Sets 25¢, Approvals. Cornetta, POB 1509- 
P Lake Placid, FL 33852. 


FREE Mint Commemoratives Approv- 
als. Sase. Barber, Box 5182, Katy, TX 
77491. 


FOR INVENT: ORS 


PATENT IT ECONOMICALLY! Free 
details. Licensed since 1958. Rainer Asso- 
ciates, 2008 Fondulac, Richmond, VA 
23229. 


NONPROFIT foundation helping inven- 


tors over 12 years. Free recording forms. 
Free evaluation. Affiliated Inventors 
Foundation, 501-A Iowa, Colorado 


Springs, CO 80909 or Call 1- 800-525-5885. 


INVENTORS! Can you patent and profit 
from your idea? Call or write for your free 
information package. Over a decade of 
service. AMERICAN INVENTORS COR- 
PORATION, 82 Broad Street, Dept. PS, 
Westfield, Massachusetts, 01086. 1-800- 
348-5656. In Massachusetts or Canada call 
(413) 568-3753. 


PATENT AND DEVELOP Your Inven- 
tion. Registered Patent Agent and 
Licensed Professional Engineer. Send for 
FREE PATENT INFORMATION Every 
Inventor Should Have. Richard L. Miller, 

12 Parkside Drive, Suite-N, Dix Hills, NY 
11746. (516) 499-4343. 


QUESTIONS & ANSWERS; of impor- 
tance to new inventors. For this clear full 
guide to the world of inventing; send only 
$15 to: Alna., E. A., 2407 Wilshire Blvd. 
Suite 4, Santa Monica, CA 90403. 


INVENTORS: Free information on offer- 
ing your invention for sale. Kessler Sales 
Corporation. C-7-Fl, Fremont, OH 43429. 


INVENTIONS WANTED 


INVENTORS! Confused? Need help? 
Call AIM for free information kit. Toll free: 
1-800-225-5800. 


IDEAS, INVENTIONS, NEW 

Presentation to industry and exhibition at 

national innovation exposition. Call free 1- 

800-288-IDEA, Canada, 1-800-528-6060, 

X&S1. Or write: 

INVENTION SUBMISSION CORP-PS 

903 Liberty Avenue 
Pittsburgh, PA 15222 


NEW IDEA? Innovation Center in Wash- 
ington, D.C. will assist you through 
RESEARCH and DEVELOPMENT! Free 
Kit—1-800-628-2828. 


HONGKONG factory needs several new 
products for their overseas buyers. Send 


| product ideas for royalty evaluation. Can 


Hongkong Plastic 
Box 69627, 


reduce exclusively 
etal Products Company, 
Kwuntong, Hongkong. 


INVENTIONS Developed Marketed. 
Free Invention Certificates. MANUFAC- 
TURERS REPRESENTATIVE, Suite 3615- 
PS, Woolworth Building, New York, NY 
10007. 


NEEDING Assistance. PATENTVEST- 
MENTINTERNATIONAL, 1 155Connecticut 
#300 Washington, DC 20036. 


LEARN how to offer vour invention for 
sale or license. Free Booklet Outlines pro- 
cedures royalty rates, requirements. Kes- 
sler Sales Corporation, C-71W, Fremont, 
OH 43420. 


MONEYMAKING 
OPPORTUNITIES 
GET RICH!! Secret law smashes debts— 


brings cash credit! FREE report!! Wealth- 
Kit-5, Box 4036, Pompano, FL 33063. 


FREE MONEY! how to make thousands. 
Send for FREE plan. Gale Publishing, 3822 
8. 16th St. Apsm, Arl., VA 22204, 


HIGH Profits T-Shirts Caps. Inexpen- 
sive, transfer machines, supplies, Press, 


PO. Box 22809-LLD, Tampa, FL 33623. 


BUMPERSTICKER Printer. Cheap, Sim- 
ple, Portable. Free Details. Bumper, POB 
22191 (LLD), Tampa, FL 33622. 


BE INDEPENDENT MAKE your fortune 
in Mail Order. Free information. Eliott, 
1370A Lander, Mayfield Hts, OH 44124. 


$1,000's Effortlessly, Send $2.00 and 
Sase to: ROF Alempa, One Gagne St, Roch- 
ester, NH 03867. 


RECOVER GOLD FROM BLACK 
SAND — ELECTRONICALLY! Triple- 
action system really works! 12V-110V. 
Information $5. Plans $35. HiGrade, Box 
789- A, Hillsboro, OR 97124. 


GET RICH IN MAIL 3o0 
detailed success anne Guaran 
Books, Box 170-P, Alpha, OH 45301. 


MAILING LISTS 
FREE Sampie Of Mailing Lists That Get 


Results! McCann, 32 Maine, Carteret, NJ 
07008. 


iges of 
. Alpha 


NAMES! GUARANTEED OPPORTU- 
NITY BUYERS! THOUSANDS AVAIL- 
ABLE WEEKLY! ADHESIVE LABELS! 
200/$4.50; 500/$8.50; 1000/$12.50. D-CO, 
Box 526-P5, Griffith, IN 46319. 


SUPER FRESH NAMES. 25¢ cash 
refund for undeliverables. Malloy, Box 110, 
Lindenhurst. NY 11757. 


SUPER RESPONSIVE HOT-LINE 
MAILING LISTS. Opportunity Seekers 30 
days old only. DISCOUNT prices: 200-315, 
500-325, 1000-$40, 2000-570, 5000-5150. 
Reymer Associates, Box 412CA, New 
Haven, CT 06513. 


PATENT ATTORNEY 


REGISTERED PATENT ATTORNEY, 
Provides patenting services for inventors 
via mail at low fixed fees. Call (303) 449- 
0884 for free information about services. 


REMAILING SERVICES 


PROMPT Remails $1.00. GWENCO, 
P.O. Box 6223, Akron, OH 44312. 


CONFIDENTIAL Mail Receiving/For- 
warding. Mail Drop, Box 18039PS, 
Orlando, FL 32860. 


GIFTS 


FREE GIFT CATALOG! LeJAY, 6645 
Thomas Ave., So., Richfield, MN 55423. 


| $25.00 | 


EMPLOYMENT INFORMATION 


JOBS, Cruiseships, Tugs, Ships, River- 
boats, Oilrigs: Women-Men. Work month- 
Home month. USA + Overseas. Informa- 
tion $3.00 Marine Employment, Box 223, 
Central, IN 47110. 


GOVERNMENT JOBS 516,040 - 
$59,230/yr. Now Hiring. Your Area. Call 
805-687-6000 Ext. R-20025 for current 
Federal list. 


REPOSSESSED homes form Gov't from 
$1.00 plus repairs/taxes. Nationwide! Also 
tax properties. 216-453-3000, Ext. H8230. 


OVERSEAS. ..$25,000 - $75,000 +. Free 
Report! ee Box 19760-FN, Indi- 
anepolis IN 46219. 


SECURE, HIGH PAYING jobs available 
with Postal Service. Free Report. Postal 
#2B, 19355 Welbyway, Reseda, CA 91335. 


SECRETARIAL SERVICES 


cae Ug cu Professionally And Confi- 
dentiall red. Fast Quality Service. 
nt age Including Cover Letter. 
Send S.A.S.E. For Information Packet Or 
Call ELITE OFFICE SYSTEMS, 3979 
Ridgewood, Port Orange, FL. 32019, 
OFFICE/FAX #904-756-0889. 


FORMULAS AND PLANS 


CAN YOU KEEP A SECRET? Amazing 
new novelty craze from Europe now sweep- 
ing America defies logic, minutes to make. 
Full Detailed plans. Send $5.00, $7.00 
overseas. Woodenit Co., Route 1, Box 123, 
Olustee, OK 73560. 


FOREIGN PERIODICALS 


NEWS- 
ler: 4/$2.98. 
EE BROCHURE. MUL INEWSPA- 
PERS. Box DE-32, Dana Point, CA 92629. 


Ex-Factory Worker Gets $242,456 
From A Product You Can Get FREE! 


Canton OH (special) 
Being rich and independ- 
ent are dreams which ex- 
cite most of us. It's no 
secret of course - the key 
to financial success in 
America today - is a busi- 
ness of vour own. 

The only problem ts 
the large investment usu- 
ally required to start à 
business. 

We recently learned of Murry 
Broach, a 48 year old ex-factory 
worker. Murry started a very suc- 
cessful business in his home, with 
practically NO INVESTMENT. 

The real beauty of his situation 
is his product. He gets it FREE! 

Murry spends a few pennies 
"converting" the product to an in- 
demand item, then markets it by 
the thousands. "It's easy," he says, 
"and anyone can do it." No per- 
sonal selling is involved. 

The lines in his face - the grey 
beard and hair. testify to over 
twenty years "at hard labor" in a 
paper mill. He became disabled in 
1985 and was forced to look for an 
easier way to make a living. After 
discovering the FREE product, it 
was all "clear sailing." 

Murry showed us last year's 
bank deposits of just over 
$242,456. He says he hasn't de- 


C [UST Murr Broach. CMT 


Murry Broach 


cided yet just where to 
stop increasing his in- 
come! He admits how- 
ever, at some point, he'd 
have to move the busi- 
ness off his dining room 
table. 
| When asked, “what is 
the product you can get 
FREE,” Broach answers 
with a smile. “That,” he 
says. "would be like telling you the 
ending of a movie before you've 
seen it!" 

He's quick to add - “it’s nothing 
illegal or immoral. It's NOT food, 
water, religion, mind power or hard 
work. NOTHING to do with sex, 
multi-level marketing. chain letter 
schemes, envelope stuffing, real 
estate, computers or precious 
metals." 

"[n fact," he tells vou, "it's some- 
thing I know YOU need right now! 
It is definitely in-demand. It's NOT 
a gimmick of any kind and practi- 
cally anyone will buy it!” 

Want to learn how YOU could 
become successful and independ- 
ent from a product you can get 
FREE? Murry has offered to send 
complete details to readers of this 
column. 

Just print your name and address 
on a piece of paper and send to 
"FREE" Dept. B835 - 708 - 12th 
Street N. W.-Canton, Ohio 44703. 
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Product information 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 
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201 Surplus Items A 100-page catalog 
from Burden Surplus Center lists new and sur- 
plus bargains on workshop motors, home and 
car alarms, pressure washers, generators, and 
more—-there are over 3,000 products for do- 
it-yourselfers. Free 


202 Redwood Decks The California Red- 
wood Association is offering an eight-page il- 
lustrated booklet with do-it-yourself planning 
and construction tips, including charts and 
information about structural elements, deck- 
ing, benches, stairs, and railings. 60¢ 


203 Traffic Radar Information from Cin- 
cinnati Microwave explains the principles be- 
hind traffic radar, including limitations that 
can result in incorrect speed readings. The 
literature also gives details about the Escort 
and Passport radar detectors. Free 


204  Personal-Computer Tips |n its de- 
tailed color brochure, CompuServe, America's 
largest information service for personal-com- 
puter users, tells how to obtain access to its 
vast data banks for reference material, news 
wires, financial and travel information, an en- 
cyclopedia, electronic mail, games, and lots 
more. Free 


205 Sonar Instruments This colorful 28- 
page catalog from Eagle Electronics contains 
information about the company's 1988 line, 
which includes the new 3D-100 unit and 
other liquid-crystal-display instruments, 
graphs and flashers, and extensive educational 
materials. Find out why Eagle Electronics 
sonar instruments are the clear choice for find- 
ing fish. Free 


206 Automatic Lighting Control — This color 
brochure features Jet Enterprises' line of pho- 
tosensitive, fully automatic on-off light sock- 
ets. A photoelectric eye in the socket deter- 
mines the light level and turns lights on and 
off accordingly. The device provides home se- 
curity and saves energy. 50¢ 


207 Auxiliary Lighting KC HILITES offers 
a wide selection of auxiliary lighting systems 
specifically designed to meet the needs of a 
wide variety of driving conditions. A full-color 
catalog describes the company's driving lights, 
fog lights, and more. $2 


208 Car Wax in Colors This brochure de- 
scribes KolorKey's newly developed colored 
car wax. Made with pure carnauba, the wax 
enhances color without leaving swirl marks, 
white residue, or powder. Free 


209  Tie-Down Security Matthews Engi- 
neering's brochure describes the Slide 'n Lock 
Tie-Down, which allows the user a tie-down 
location every five inches, has rugged com- 
ponents for maximum strength and hardness, 
and has a sleek look. Free 


210 Video System A selection of video 
camera-recorders, table-top videocassette re- 
corders, and accessories made to the highest 
technological specifications are offered in 
Minolta's full-color 33-page booklet. Free 


211 Synthetic Oil Products Mobil's bro- 
chure has information on “the synthetic rev- 
olution," an outgrowth of synthetic-oil devel- 
opment during World War Il. The synthetics 
withstand far greater extremes of heat and 
cold than conventional oils, and they stay 
cleaner longer. Free 


212 Automotive Aids Moog Automotive is 
offering two brochures: One lists four sure 
signs of front-wheel-drive problems; the other 
illustrates why cars need variable rate/overload 
spring Cargo Coils and describes the proper 
installation methods. Free 


213 Valve-Refacer Kit With the Neway 
HVR-1 Valve-Refacer Master Kit, you can re- 
condition 30- and 45-degree valve faces by 
hand-creating a smoothly machined surface 
that promotes proper seating. Flyer gives de- 
tails. Free 


POPULAR SCIENCE PO. Box 322, Dalton, Mass. 01226 


Note: PoPuLAR. Science Massachusetts address is for Product Information only. 


Please send the items checked below. | am enclosing $1 handling charge (any 
number of items per coupon) plus amount required for priced items. Orders will not 
be processed unless accompanied by the $1 handling fee. Do not send cash. 


[] 201 [] 205 rj; 209 
go 202 60€ O 206 50¢ O 210 
[Lj 203 O 207 $2 [] 211 
[rj 204 Lj 208 [] 212 


Name (please print) 


Address 


O 213 O 217 
O 214 O 218 
[] 215 $3 [] 219 
O 216 O 220 $2 


City & State 


Please send check or money order made out to PoPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks delivery. 


142 | POPULAR SCIENCE 


ADVERTISEMENT Cmm 


companies. The convenient order form will save you time and post- 
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handling fee. For your safety, please do not send cash. 


214 North Carolina Vacation This travel 
package from the North Carolina Department 
of Travel gives information on where to go, 
where to stay, and what to do on a vacation 
in North Carolina. Free 


215 Sunspace Planning Guide This tull- 
color "idea book" from Northern Sun con- 
tains information on sunroom additions 
crafted from Western red cedar in straight- 
eave, curved-eave, and special designs. Also 
included is a buyer's checklist. $3 


216 Warming Products — Panasonic's new 
Warming Trends line of personal products, in- 
cluding a warming seat, screen, and rug, is 
the subject of this 16-page full-color book- 
let. Free 


217 Engine Treatment Slick 50/Vapor 
Jet's brochure tells how its polytetrafluorae- 
thylene additive for your car's oil gives a per- 
manent coating that can save gas and your 
car's engine with just one treatment. Free 


218 S.C. Vacation Guide South Carolina 
Parks, Recreation, and Tourism offers 72 full- 
color pages of uncrowded beaches, champi- 
onship golf courses, historic cities, and grace- 
ful plantations, plus great dining spots and 
bountiful shopping, in its new vacation guide. 
Free 


219 Sedans and Wagons The full line of 
Volvo's latest sedans and wagons for 1988 is 
featured in this brochure. All of the models 
are made in accordance with the company's 
high standards for passenger safety, durabil- 
ity, quality, and reliability. Free 


220 Hot Spring Spas The new 18-page 
"Guide to a Better-Built Spa" from Watkins 
Manufacturing Corp. introduces five models, 
all portable, self-contained, and fully insu- 
lated for maximum energy efficiency. Also in- 
cluded in the guide are answers to frequently 
asked questions about spas. $2 
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CHEVY ASTRO 


The van that can lets you and 
your family do things that 

are a no-no in smaller, less 
powerful mini-vans. 


Yes, you can enjoy the 
biggest V6 in any van 
as standard. 

Astro Passenger Vans fuel- 
injected 4.3 Liter Vortec V6 is 
the biggest V6 you can get in 
any size van. With 150 horse- 
power, Vortec V6 is easily the 


most powerful engine in Astros 


class. And it's standard. 

Yes, you can tow up to 
three tons. 

Rear-drive Astro has up to 6,000 
Ibs. of towing capacity available 
when properly equipped, includ- 


ing passengers, cargo and trailer. 
That's more than any Ford, 
Dodge or Plymouth mini-van. 


Yes, you can seat 

up to eight. 

Astro offers available seating for 
up to eight on all trim levels. 
And you can fold down or 
snap-release the middle and 
available rear seat for many 


cargo and seating arrangements. 
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Yes, you can have up 
to 151.8 cu. H. of 

cargo room? 

Astro is compact enough for a 
family garage. Yet it lets you pack 


a load that wont fit an Aerostar 


or even a Dodge Grand Caravan 
or Plymouth Grand Voyager. 


Yes, you can... yes, you 
can... yes, you can. 
Astro also lets you swing out 
the rear doors. Load through 
a bigger side door opening 
than Ford, Dodge or Plymouth 
mini-vans. Tour with the 
largest optional fuel tank in a 
mini-van: 27 gallons. 

Test drive Chevy Astro. 
It really is the van that can. 


Comparisons based on latest available data 
"With rear seats removed 
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Marlboro Red or bor in. 1 
you get alot to * 


SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 
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